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This report represents a logical continuation of the City 
of Hamilton's energy related planning activities that 
began in 1975. 


The 1978 report, "Energy Considerations in Urban and 
gional Planning", prepared by the Planning and 
evelopment Department, created a strong awareness of the 
nergy situation at the community level. In 1981, the 
City published a much acclaimed report entitled "Planning 
or Low Density Development - A Solar Approach", which 
established basic subdivision design parameters. 


ft is the purpose of this report to define the need for 

develop a detailed set of appropriate energy policies 
and design criteria to be used in the neighbourhood 
planning process. 


This report is indebted to the numerous external advisors 
whose insight and suggestions were gratefully received. 
The Planning and Development Department of the Regional 
Municipality of Hamilton-Wentworth wishes to thark the 
City of Hamilton for its courage and conviction to 
challenge convention and promote energy efficient land 
use planning. 


A special thank you is extended to both the Ontario 
Ministry of Energy and the Ministry of Municipal Affairs 
and Housing, without whose support and cooperation this 
project would not have been possible. 
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Part One 


Formal Prologue 


d manner in which land has been developed for 
se in the past can hardly be justified in a 
alating costs and a diminishing supply of 
sources of energy. The challenge lies in 
urban form. Part of this challenge is the 
urban design strategies which would ensure 
development . 


e objectives of this study are: 


develop and instill an energy conscious 
ood planning philosophy; 


ermine the most appropriate set of energy 
cient design criteria for the planning of 


oods; 


ulate a set of detailed policies designed 
age energy efficiency in land use and 
hood planning; and 


iv) to promote energy conscious planning techniques 
in conjunction with all participants in the 
planning and development process. 


Unless our concepts of homes and neighbourhoods are 
altered, our attempts at energy efficiency are limited to 
optimizing present situations. Single family detached 
housing is, and will continue to be, the preferred 
neighbourhood form, yet this type of development is the 
most energy inefficient. The present evolution of energy 
efficient land use planning must design with this paradox 
to achieve sub-optimal solutions. 


As detailed in the Study Proposal to the Ministry of 


Municipal Affairs and Housing, there are three major 
stages in this study. This report documents Stage One. 


OBJECTIVES 


Urban and regional planning play a fundamental role in 
determining the patterns of energy consumption in the 
built environment. The manner in which Hamilton's land 
resources are developed in terms of form, use, and 
intensity of development affects infrastructure 
requirements and energy costs for decades. 


Hamilton possesses an infrastructure which requires an 
enormous amount of energy to function effectively. 
Development policies formalized in an era of cheap energy 
abundance continue to play key roles in all levels of 
urban planning. As a result, land uses are space 
extensive, automobile oriented, and specialized into 
segregated land use categories with little thought given 
to energy conservation. 


Attitude surveys and opinion polls of recent years 
indicate a high degree of public awareness, yet people 
still consider energy conservation in terms of modest 
inconvenience. As a result, conservation efforts have 
focused on short term strategies with relatively simple 
implementation: reduced speed limits, lower thermostat 
Settings, Car pools, propaganda campaigns, etc. However, 
as the more obvious energy conservation options are 


exhausted, strategies requiring longer implementation and 
offering greater results will take priority, e.g. 
changing the urban form by grouping structures closer 
together to reduce the use of automobiles and increase 
thermal efficiency. 


Our sources and use of energy, together with associated 
costs, will inevitably result in massive changes in the 
manner in which future land use is planned. Already, the 
omnipresent concept of energy has altered perspectives 
and is forcing municipal adminstrators to modify outdated 
ideals. Specifically, planning policies and building 
design must ensure that the amount of energy used for a 
given function is reduced. 


Hamilton, through its Official Plan, states dedication to 
the promotion of energy conservation, Section C.8: 
"Development which minimizes energy consumption and 
emphasizes the use of renewable energy sources is 
actively encouraged by Council." Such policy statements 
are a necessary step towards energy conservation; they 
express municipal concerns and commitments and May even 
encourage others to adopt energy conservation Measures, 
but, by themselves, blanket encouragements are not 
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uf to change development patterns to accommodate 
‘iciency . 


focuses on the development of a new approach 
n_planning, complete with design criteria, 


energy efficiency may be implemented. 
innovative leadership in research, data 
j tration, and energy efficient planning 
> will be rewarded when energy conservation 
politically demanded. 


The now famous Village Homes subdivision “in Davis, 
California, incorporates many physical and social design 
features to conserve energy. 


BARRIERS TO ENERGY EFFICIENT LAND USE PLANNING 


General resistance to energy efficient planning and the 
barriers to implementation can be attributed to the 


following constraints: 


conservation is too often erroneously interpreted 
as sacrifice; 


energy efficient design principles, such as mixed 
Jand use, are perceived as lower standards of 
living and unacceptable social costs; 


the actual dollar savings of energy efficient 
planning versus conventional planning are unknown; 


not realized that buildings which are not 
efficient will depreciate faster than 
dings which are; 


jevelopers have no incentive to take the risks 
necessary to test consumer acceptance of innovative 
alternatives, and municipalities and consumers do 
not appreciate the wide benefits of energy 
efficiency, e.g. life cycle costing; 


innovation is impeded as decision-making among the 
key actors of the industry (developers, financial 
institutions, designers, municipalities, utilities, 
construction trades) is decentralized and 
fragmented; 


guidelines and tools through which to implement and 
evaluate energy efficient development are either 
non-existent or exist but are not used; and 
energy efficient design faces disincentives and 
discouragement from bureaucracy where there is an 
unwillingness to tamper with convention, especially 
when long term benefits are not necessarily 
politically acceptable in the short term. 
The above barriers are largely attitudinal in nature. 
There are no design or technological barriers to building 
energy efficient neighbourhoods. All levels of 
government, together with the development industry, must 
create a marketing strategy that will entice consumers to 
accept energy efficient developments as the preferred 
norm. Just as large gas guzzling cars will soon become a 
memory, ingrained personal and social values based on 


cheap energy will adapt to accept energy efficiency in 


urban design. 


uating energy prices and the absence of a concise 
nergy policy at the national level has understandably 
many municipal administrators and planners somewhat 
‘used as to the present, and particularly future, 
gy situation. Still, municipal governments are often 
sriticized as being responsive to local demands but 
le to provide the direction necessary to deal with 
Mg problems. As a result, neighbourhood planning, 
t is generally practised today, merely avoids 
‘Ss between various land uses and protects vested 
sts by stamping the future from a past cast. In 
type of situation, municipalities can do little but 
to demands rather than provide effective 


to refine existing neighbourhood planning 
and mitigate the impacts of increasing energy 
‘om the City's economic viewpoint alone, the 
y increasing cost of energy will have a 
effect on the municipality's ability to 
table services without increasing the tax 
‘decreasing the level of service. 


To this end, numerous reference sources prescribe the 
centralization of infrastructure, land use, and 
activities to conserve energy in the future. They often 
depict a future where there is no urban sprawl, no strip 
development, and strict land use control. Mixed land 
uses are clustered along transit corridors. Multi-unit 
low rise dwellings dominate fully integrated 
neighbourhoods. High rise apartments are almost extinct; 
many structures are buried in the ground; with district 
heating, Tecycling centres, and urban farming 
commorplace. Yet rarely do these documents describe the 
behavioural changes necessary for the implementation of 
prerequisites such as increased densities or reduced 
automobile use. 


We must heat our homes and cars are but a cultural 
necessity, irrespective of the price of oil. Thermostats 
can be lowered, insulation levels improved, and we can 
drive less, but thereafter the individual cannot do much 
more. Whatever "securities" the national energy policy 
may achieve remain to be seen, but higher costs for 
consumers are a certainty. For the less affluent, who 
are already spending up to a quarter of their income 


MUNICIPAL PERSPECTIVE 


on energy, every day a decision is made between food 


versus heat and transportation. 


Energy conservation within rental developments are also a 
municipal concern because the tenants of — such 
developments usually lack the legal authority to make the 
changes necessary to conserve energy. Individuals who 
own a residential unit can perform the changes required 
to ifprove its energy efficiency, whereas renters or 
tenants have very few options in this area and will 
continue to pay increasing utility and heating bills. 
Even individuals who own their own residences usually 
have very little influence in the siting and design of 
their residence. Only individuals financially capable of 
having their residence custom built can dictate that the 
building be constructed in an energy efficient manner. 


Few of us are concerned with saving energy for any other 
reason than gain. Simple common sense measures like 
turning off lights when not in use required huge price 
increase to overcome cultural inertia. Therefore, the 
onus is on the municipality to encourage and require the 
incorporation of energy conserving design in new 
development . 


As the cost of energy increases at a faster rate than 
income levels, governments will be pressured towards 
increased subsidization at the wrong end of the problem. 
Rather than continue backward solutions, it is easier and 
less costly to incorporate energy efficiency into a 
building or development site during the initial 
construction stages than retrofitting or subsidizing an 
individual's energy payments. 


It is an economic certainty that conventional homes will 
depreciate faster than homes which are energy efficient. 
New neighbourhood developments possess a relatively large 
percentage of homeowners who inherently possess dollar 
value concerns. These concerns are often vented upon 
munipalities which fail to protect the vested interests 
of homeowners. 
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]e complexity of energy conscious planning is generally 
gnized. Even if it is narrowed down to the 
ibourhood scale, energy conscious planning still is 

e and it appears that there are a number of ways of 
proaching it. Nobody is certain which way is the best 


Mm ipal planner, administrator, or elected 

esentative who recognizes the need for an intelligent 

to the emerging imperatives is further 

ted by two sometimes mutually supportive, but 
exclusive, schools of thought. 


t "muddling through" approach. In this case, we 
Supp d-to solve our problems as we go, and we 
‘no be overconcerned with long tem 
ilities. If there should be any serious 
the future, we will solve them when we get 
values and expectations which were acquired 
yy devouring times are sacrosanct. Thus, the 
on quick, visible actions or fixes of a minor 
could bring immediate, real or imagined, 
the present burden. 


The other approach advocates the need for a deeper 
understanding of our present turmoil, a need for planning 
our settlements in the context of broader technological 
and societal changes. The stress is on a long rarge 
perspective and on actions which would make that distant 
goal possible. The major argument in favour of this 
philosophy is that short term and short-sighted actions 
might in fact run contrary to our long term interests. 
By using the wrong medicine for a minor injury, we may 
contract a serious infection. Thus, short lasting relief 
could be exchanged for a time bomb which might explode in 
a couple of decades. Our grandchildren would curse our 
memories. 


Having these, in addition to energy related problems in 
mind, the report was divided into a number of parts. 


The neighbourhood designer who wishes to improve 
conventional layouts in a non-revolutionary way could 
flip through the pages of the "Designer's Notebook" and 
Telated pages in the "Appendices". Slightly more daring 
ideas are included under the heading "Human Factors, et 
cetera" at the end of PART TWO. A neighbourhood planner 
who is genuinely interested in an alternative approach to 
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neighbourhood design and planning has to suffer through 
all of PART TWO of this report. 


A planner involved in policy formulation, coordination, 
and Officiel Plan preparation would eagerly read PART 
FOUR ("Policies and Guidelines") and PART FIVE ("Land Use 
Controls"). Ideas and suggestions expressed in this part 
of the report are almost ready-made to be incorporated 
into municipal documents. The policies and 
recommendations included in both PARTS FOUR and FIVE are 
based on a thorough research of what other municipalities 
are doing, what appears to work for them and what could, 
hopefully, work for us. 


However, policy planners who are also interested in 
understanding principles and different approaches must 
not ignore PART TWO. 


In summary, this report was written for different types 
of professionals and non-professionals with different 
depths of interest. 


As a footnote, we wish to stress that PART TWO, "The 
Energy Efficient Neighbourhood - An Emerging Challenge", 


is an attempt to introduce an alternative approach to 
neighbourhood planning. Only further discussion and 
scrutiny during the second and third stages of this 
research project, and perhaps even discussion and 
scrutiny taking place outside of our municipality, will 
determine the acceptability and merit of the proposed 
ecological approach. 
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Part Two 


_ The Energy Efficient Neighbourhood — 
An sue Challenge 


a 


SIVE ANSWERS 


efficiency can be achieved by a variety of ways. 


S In some cases, the solutions resound with a 
lf-righteousness and messianic duty which is 
ir la of the passion of religious fanatics. 

ex 

sly ‘the consequent confusion may significantly slow 
conservation and management efforts. To avoid 
sectarian battles, it is time to initiate some 
pts at synthesis. This is particularly important 
an urban planner. He is supposed to advise the 
n makers (the true planners) which way to throw 
pricks, wood, concrete and steel. Once in place, 
ifficult to move. Many generations might bear 
es of a few lines of an urban planner's 
Thus clarity in the actual as well as the 
onal planner's mind is of paramount importance. 


The following should be viewed as an honest attempt to 
contribute to a wholistic picture of the problem. It is 
far from being complete and is based on a review of 
research work done by others. The selection of facts, 
hypotheses and ideas was based on the writer's general 
professional experience and intuition rather than on any 
direct involvement in original research and experiments. 


We are told that energy conservation is a great source of 
energy. It has to be understood, however, that those 
magnificent amounts of saved energy are available due to 
our disregard of energy efficiency in the past. 
Undoubtedly, when energy efficiency becomes a norm, there 
will be less room for energy conservation. After that, 
the only conservation which can take place is at the 
price of personal comfort (sweating in the summer, 
shivering in the winter) but this is an emergency measure 
rather than a blueprint for a normal, happy course of 
life. 


What then? 
Obviously, our efforts must be directed towards 


efficiency and towards management. Unfortunately, 
experts cannot agree on which way to go. The recent 


UNDERSTANDING THE PRINCIPLES 


termination of the cheap oil era left us in a state of 
shock. The tremor is far from being over. The 
environmental consequences of the utilization of other 
buried energy batteries such as uranium or coal make many 
minds confused and uncertain. 


This is certainly a contributing factor to our current 
intellectual snobbery of turning our backs on high 
technology. Although it would be naive to completely 
eliminate high technology from the human agenda, the 
present sentiment does have a definite and positive 
effect. It provides us with the opportunity to research 
alternatives and to view and understand the world from a 
different perspective than that which prevailed during 
the days when we were drugged by a confidence in 
technological fixes. 


Ultimately, this period of doubts and questions should be 
of benefit to researchers and scientisits involved in 
high technology systems. 


TERRESTRIAL ENVIRONMENT 


Qur search for alternative solutions must begin by 
observing and better understanding our terrestrial 
environment . The apparent complexity which we are 
surrounded with is a product of the integration of three 


basic natural phenomena: 


- gravity (the "constant" force); 

- topography (the "constant" base); 

- the spinning of the earth round the sun (the 
"cyclical" exposure to the sun's radiation). 


As a result, every passenger on this spaceship earth can 
observe: - the diurnal/nocturnal cycle, and 

- the seasonal or annual cycle. 
Every natural, living, non-living, or man-made system 
which is located on the surface of the earth is subject 
to these terrestrial and extraterrestrial environmental 
forces. 


A graphic repre- 
sentation of the 
total reality is 
next to impossible. 
We are observing 
the overlay of a 
three dimensional 
and dynamic sit- 
uation. We are 
dealing with a 
never ceasing array of conflicts. The elements are 
continously setting a balance which is continuously being 
disturbed. 


FIG. 1 


According to one convenient classification method, the 
world we see and are a part of consists of three types of 
systems: 


1, Open Systems - exhange information, matter, 
and energy with their 
surroundings; 


2. Closed Systems - exchange only energy’ with 
their surroundings; 


a Isolated Systems - exchange nothing with their 
surroundings. 


All living systems and man-made eco-systems (such as 
shelters, buildings, communities) are open systems. 
Their survival depends on the successful exchange of 
information, matter and energy. 


INDIVIDUAL SYSTEMS 


A somewhat simplified picture of an open system would 
show the pres- 
ence of a skin, 
which is usually 
breathable and 
equipped with 
sensors to mon- 
itor the outside 
environment (in- 


formation input), 

and it would pos- FiG-a2 

sess gates for trading energy and matter. The inner 
environment, protected by the skin, is where metabolism, 
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based on a continuous flow of energy and matter, takes 


place. 


The susceptibility of this system to environmental 
variation stresses is determined by a number of factors: 


- The surface to volume ratio (depending on the form, 
the same surface area can host different volumes - 


page 105); 


- The physical properties of the skin: 

filtering, reflecting and absorbing capacity, 
- general strength, 

elasticity (limits, tolerances), 

- fatigue, life expectancy, 


cost of upgrading and maintenance; 


- The level of metabolism (the rate of devouring energy). 


EXTERNAL FORCES 


The outside environment is an inexhaustible source of 
life supporting as well as life destructive forces. The 


impact of environmental stress on an individual living 
system can be described as follows: 


- Deformation is ey om ee, 
confined with- hy” Sas 
in the limits 7 
of elasticity. / 
A system is { | 
able to re- \ 
store its or- NS a 
iginal state. as 
No harm is 
done. 


- Deformation is 
not confined 
within the 
limits of 
elasticity. 
Environmental 
forces which 
extend over 
the extreme 
limits of the FIG. 4 


s elasticity cause a permanent deflection 
The system is unable to resist or cope with 
stress and restore its lost balance. 
ronmental forces become destructive. 


e and Remedial Options: 


ore attack (environmental catastrophe): 


7 

anticipation by a continuous monitoring of 
the outside environment ; 
information and data gathering 
and processing; 


by form adjustment and 
modification, envelope 
reinforcement (fortification), 
energy storage, a boosting of 
the metabolism and inner 
resistance; 


by a change in location (if 
system is mobile). 


(b) After attack (environmental catastrophe): 


Once a permanent deformation has taken place, a 
limited number of healing, repairing, corrective, 
restoring and upgrading actions are available. 


It should be obvious that those measures which are taken 
before attack/catastrophe are less expensive and less 
complex than those which are applied after the attack/ 
catastrophe. 


SURVIVAL STRATEGIES IN A DYNAMIC ENVIRONMENT 


All living systems are programmed to pursue their own 
survival. This is achieved by harnessing energy and 
matter from ‘the environment and by resisting/avoiding 
anything destructive. The key element of success is a 
continuous monitoring of the environment (gathering and 
processing information). 


In essence, the art of survival lies in maintaining 
internal equilibrium - an oasis of stability in an 
unstable world. Thus, since internal equilibrium implies 


stability, stability implies predictability. 


Predictability implies survival of the system over time. 


The logic circuit is completed and the programming (for 


survival) is done. 


Escape is a form 
of response to 
hostile (de- 
structive) en 
vironmental for- 
ces and to an- 
ticipated catas- 
trophes. Mobile 
living systems 
have a unique 
ability to avoid catastrophic situations by running 
away. In other words, in order to secure the exchange of 


FIG. 5 


material, energy and information necessary for their 
survival, some mobile living systems are continuously 
seeking more advantageous (suitable) areas. 


Systems with either limited or no moblity can secure 
constancy of their internal environment by the following 
strategies: 3 


Ps Shape Adaptation and Adjustment 


Environmental 
conditions dif- 
fer from area to 
area. Thus, we 
can observe a 
variety of living 
system shapes re- 
flecting the par- 
ticular con- 
ditions of a 
given environmental area or a_ region, Furthermore, 
environmental conditions are never constant. They are 
subject to diurnal and annual changes. As a result, 
certain species not only develop/adapt their shapes 
according to the specific local conditions but their 
shape also follows the rhythm of seasonal variations. 


FIG. 6 


ok, Energy and Matter Devouring 


TEE eT Re ere Ie 
In-some cases, ttl, §— LoRogoCoCogBSOSO" 
when a powerful SUA I! fo) e oor 
sg Ns a 
and easily acces- 1 Ome S 
sible source of 


energy is avail- 
able, there is 


iy 
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ment". Both the local environmental peculiarities and 
the rhythmic beat of diurnal and annual variations can be 
offset by an increased input of energy and matter. Such 
a frantic devouring and processing of energy and matter 
results in a wonderful possibility: systems can locate 
themselves irrespective of natural stress areas and can 
ignore the repetitive pounding of seasons. 


Needless to Say, 
this sort of 
environmental in- 
dependency has a 
tremendous ap- 
peal. Our human 
perception asso- 
ciates this ex- 


citing concept 
with power and 
ultimate freedom. On the other hand, from time to time 
history reminds us that closed or environmentally 


FIG. 8 


independent systems are extremely vulnerable. Any flow 
variation or interruption in the supply of energy can be 
fatal. 


HUMAN RESPONSE TO SEASONAL VARIATIONS 


Most anthropologists are convinced that humans evolved in 
a warm Climate. When they (humans) decided, or perhaps 
were forced, to leave their "thermal paradise", they had 
to cope with many new challenges. Since fur as an 
evolutionary alternative was rejected in lieu of an 


enlarged brain, humans had to secure a constancy in the 
internal environment by a unique human way. Obviously, 
the first immediate response to seasonal change, one 
already verified and practised by animals, involved the 
avoidance of unpleasant times and places. As seasonal 
change took place, humans moved, seeking warmer, more 
hospitable or at least more bearable areas. 


The only environ- 
mental variation 

left to cope with’” 
was the diurnal 

one. But that 

was a relatively 

easy task to ae 
solve. Thermal 


comfort during 
the night was se- 


FIG. 9 


cured by erecting simple structures, or simply by taking 
advantage of accidental natural shelters such as caves, 
larger trees, etc. Usually this nomadic movement or 
seasonal migration established itself into a definite 
pattern (following the edible animals‘ paths) which was 
then repeated every year. 


Local environmental conditions and seasonal changes are 
product of the interaction between gravity, topography , 
and sun exposure. Following the path of "good times and 
good places", humans were taking advantage of the land as 
a natural solar collector. The art of survival lay ip 
the successful collecting and processing of living solar 
batteries (blueberries, rabbits, .. .). 


This mode of life is often glorified in literature and it 
can indeed offer some happy moments. In reality, it is 
rather hard on the feet. Statistical averages show that 
one square mile can support only one person and, in 
northern latitudes, even less. The vulnerability to 
weather elements was still very high. In spite of the 
exhausting everyday struggle, survival was still a gift. 
The future was unpredictable. 
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long period of 

time, new methods 1 
and strategies 
evolved. A small 
area became more \ / 
intensely uti- sy we 
lized. This lim- 2 ---"- 

ited territory 
was modified and 
transferred into a man-made, more efficient solar 
collector. Now, one square mile of land could support 
one hundred people. Relocation as a response to the 
reoccurence of seasons was replaced by the sequence of 
human activities. 


Gradually, over a “ale 
4 


FIG. 10 


However, with the introduction of agriculture, a new set 
of problems arose. With humans anchored to one place, 


there were obvious and very strong pressures to construct 
an efficient machine for equalizing environmental 
variations. This machine would duplicate the thermal 
conditions of human biological evolution. Furthermore, 
such a machine would maintain the constancy of its 
internal environment, regardless of the mess outside. 


THE EVOLUTION OF HUMAN SHELTER 


Nomadic shelters, designed and constructed to cope only 
with diurnal variations or with a short period of adverse 
weather conditions, were usually relatively simple 
machines. They were put together from a variety of 
elements, bits and pieces which were found right on the 
spot and in some cases combined with standard parts 
carried along with them such as fur blankets, ropes, 
etc. Interestingly, these early shelters, despite their 
simplicity, performed remarkably well. 


However, it was the shelter constructed to offset 
seasonal variation, which was capable of imitating almost 
perfectly the set of environmental conditions which 
constituted man's biological make-up. It was a machine 
which had the ability to maintain a constancy in its 
internal environment. A duplication of and a stability 
in one's “thermal paradise" is a prerequisite for 
survival in hostile environments. With the construction 
of a permanent "all seasons" shelter, we began to shake 
off the chains of environmental dependency. 


The establishment of a permanent home base is of the 
utmost importance for the colonization and exploitation 
of less hospitable or hostile environment. Thus, 
humankind has a vested interest in the construction of 
shelters. The art of construction is refined by 
generations and its recipes are embedded in the 


collective memory. 


Human shelter could be viewed as an intermediary between 
the occupant and the natural environment. It is also a 


system on its own. 


SHELTER AS AN AUTONOMOUS SYSTEM 


Shelter is a man-made system. It surrounds its creator. 
As such, it could be described as an extension of a 
human. Its similarities with an individual living system 
are remarkable. 


We can observe that it has a skin - a protective 
envelope: roof, walls, . . . - which is equipped with 
sensors and gates - door, windows, . . . - to facilitate 


the exchange of information, energy and matter with its 


surroundings. 


The internal equilibrium (a replica of the legendary 
thermal paradise) is vitally important not only to the 
human occupant but for the "survival" of the shelter 
itself. Because the system is stationary, the internal 
equilibrium is maintained by two possible strategies: 


- via energy input (plugged into a powerful energy 


source); 


- via the function of its physical properties (adjust ing 
the shape and construction to local environmental 
conditions). 


A shelter system is similar to a living system in that it 
is susceptible to the stresses of seasonal and diurnal 
variations. The study and evaluation of this 
susceptibility could be conveniently broken down into the 
following elements: 


- the surface to volume ratio (the same surface area can 
host different volumes - page 105); 
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general form/shape (page 106); 


e type of material and construction; 

e physical properties of the shell (the exterior, 
exposed surfaces): 

2 general strength; 

- reflecting, absorbing and filtering capacity; 
elasticity (limits, tolerances . . . ); 
fatigue, decay, life expectancy; 

the cost of upgrading and maintenance; 


| of internal activity; 


of energy pumped in. 


_ thermal equilibrium is of paramount 
- to the shelter, its occupant and the whole 
- Thus, it should not be surprising that the 
method of securing a bubble of proverbial 


ENERGY DEVOURING 


The first method, involving energy input, is simple and 
comprehensive. It is particularly popular in times when 
an abundant, easily accessible, and high density source 
of energy is available. Its special charm lies in the 
opportunity it offers to disregard location and to 
disregard shape. On the other hand, this path is 
conducive to the justification of conquest, domination 
and often environmental rape. 


During the last quarter of the century, we began to move 
towards this sort of “environmental independence". We 
have done this with historically unmatched speed. 
Bulldozers made all sites equivalent and oversized 
heating and cooling systems made every house a blob of 
paradise. 


As a consequence of this newly acquired "freedom", we 
were permitted to enjoy unprecedented delights: the 
shape and construction of houses was no longer derived 
from the behavioural peculiarities of the local 
environment but rather inspired by the work of Walt 
Disney's cartoon studio. 


This trend promptly became a part of the cultural 
mainstream. With the help of our accounting system and 
tax policies, a human dwelling became a standardized, 
easily traded piece of merchandise. Subsequent buying 
and selling of houses became a convenient and relatively 
quick method of creating personal assets, building up 
one's social status and one's real or (usually) false 


self-image. 


In the world of frenzied house trading, the only 
respected value became the resale value. As individual 
Gwellings became plugged into a powerful energy feeding 
system, they were able to respond to environmental 
variations with push button speed. The relationship 
between a house and the natural surroundings ceased to be 
a problem. 


The architect and the planner dissolved their marriage 
and pursued their own special, independent interests. 
The art of building human settlements swiftly degenerated 
into a set of printed "how to Play chess" rules which 
anyone could follow fairly easily. 


Ultimately, there was no need for a professional at ali: 
the architect became a draftsman and the planner 3 
bureaucrat. Suburbs throughout the North American 
continent were rapidly cloned by teams of bureaucrats, 
laymen and paraprofessionals. 


TOWARDS ENVIRONMENTAL DEPENDENCE 


Inevitably, the energy conservation programs will cease 
to discover shockingly large reservoirs of hidden 
energy. Conservation then will become a _ cultural 
watchdog to prevent us from frivolous wastage. This will 
certainly lessen the severity of our problem, but the 
solution is yet to be found. 


Recently we have discovered that the pursuit of 
environmental independence, the joyful devouring of 
energy, is not the best course to follow. In essence, 
there are two good reasons for this: 


- The high energy input mode of reponse to seasonal and 
diurnal variation is based on seemingly abundant, 
accessible and inexpensive high density energy sources. 
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"hook-up" makes the system - human shelter - most 
erable to changes in the supply system, such as 
e availability and cost of oil, power failure, etc. 


response to environmental cyclical forces which is 
on the performance of complex mechanical systems 
_ its limits, such as peak loading, maintenance, 
sptibility to human error and ill will. 


lt, the cost of the energy necessary to maintain 
equilibrium is prohibitively high. This painful 
rion leads us to a re-evaluation of the other 
strategy: shape adaptation and adjustment. 
framework of this strategy, the architect's 
sld be to develop a building form which could 
aptive responses to natural forces solely by 
its construction and shape. The urban 
task would be to develop a spatial framework 
ch located buildings could maintain their inner 
at the lowest possible cost. Also, such a 
framework would automatically provide a 
) relationship between buildings and their 
man-made surroundings . 


ENVIRONMENTAL DOMAINS 


Before we attempt to pursue a noble, powerless glide 
without any convenient jumbo-jets attached, we have to 
develop a better understanding of the environment in 
which we are submerged. Forgotten and long neglected 
skills have to be revived again. 


As already mentioned, the terrestrial environment is 
composed of unaccountable areas - domains which have 
their own particular characteristics. Furthermore, we 
have established that we are dealing with a _ three 
dimensional and dynamic reality, with variations both in 
time and space. One of the prerequisites of securing a 
steady thermal state within the storm of elements is to 
map and describe the characteristics of the natural 
domains as closely as possible. 


In a simplified presentation, every domain has its own 
borders which occassionally overlap with those of other 
domains and continuously change with time. 
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PREDICTABILITY 


PREDICTABILITY 


CENTRE OF DOMAIN 


FIG. 12 


As a result, the centre of a domain is the most 
predictable area. Any system whose survival depends on 
maintaining an inner status quo would have a_ better 
chance if it were located in the centre of the domain. 


A human shelter in a conventional setting is subject to 


three basic natural elements: 
amore or less "constant" base - topography; 


a fairly "constant" force - gravity; 


a periodic exposure to the sun's radiation (and to 
other elements put into motion by the sun). 


Coping with gravity at a minimum cost (minimum energy) is 
an exciting subject for further research. 


FIG. 13 
Thus, the focus of our investigation will be aimed at the 


remaining two elements: topography and the rhythm of the 


e location towards the periphery results in less sun's exposure. 


lity (safety) and thus there is an increased 
more engineering ingenuity and/or there is a 
penalty. 


COMPOSITE FORCE ACTION 


We have established that our aim is to achieve a steady 
state within a building. It has to be done in an 
environment which is continuously changing. Changes in 
the environment are complex processes; the composite 
force action of the sun, wind, and water produce a 
cumulative effect in a given area. Ideally, we should be 
able to decode this cumulative effect of the composite 
force action and to arrive at its individual components, 
such as the speed, the direction and frequency of the 
wind, the amount of sun energy received, the ambient air 
temperature, etc. 


Once an individual component is isolated, it could be 
measured. There would be two kinds of measuring tapes 
used: 


- magnitude and direction of those components related to 
the static environmental forces; and 


- variation, interval and range of components related to 
the dynamic environmental forces. 


We shall start with a systematic and careful description 
of a sufficiently large yet manageable area such as (the 
political boundary of) a region. Later, we wil) 
translate these environmental component measurements into | 
useful guidelines for the construction of building forms 
as well as for partial or complete neighbourhoods. 


The dynamic interaction of environmental forces and their 
cumulative effect still eludes our full understanding. 
However, this should not prevent us from navigating with 
a reasonable degree of accuracy. In our last report 
("Planning for Low Density - A Solar Approach"), we have, 
in the opinion of our reviewers, successfully attempted 
to develop a format for a general description of a given 
area. The selection and synthesis of individual 
environmental commponents was based on our professional 
intuition and the anticipated needs of practitioners 
rather than on the rigours of scientific inquiry. 
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ENVIRONMENTAL FORCES AND LAND FORM 


art", as we call it, is in essence an area 
ecological descriptor. It is a poster sized 
divided into two parts: 


. first represents the topographical variations with 
the natural and man-made objects included 
s related to static environmental forces); 


ic data in a digest form (components related to 
environmental forces). Although far from 
all inclusive, it makes it possible to 


s fairly simplified description of a complex and 
ality is a tool of great value to an architect, 
anner, and engineer. The Ecochart is of 
importance during the initial stages of the 
This is the time when basic strategic 
made. Changes in basic strategies could be 
later date. 


In summary, the Ecochart indicates the relationship 
between a number of environmental stresses and how the 
resultant composite force is made up. Furthermore, it 
makes it possible to compare different areas and evaluate 
their suitability (economy) for a variety of 
developmental options. It is surprising how much 
difference there can be in areas only a few miles apart. 


We included a mildly improved version of the Ecochart in 
Appendix "F" of this report. 


LAND FORM DESCRIPTION 


In order to arrive at some comprehensive set of design 
guidelines for the construction of man-made forms, we 
have to understand the interaction between environmental 
forces and land form better. 


Topographical contours are an established medium for 
conveying information about the land form and its height 
variation. Contours are very convenient and useful for 
many purposes. However, Our ecological strategy requires 
a better tool. 


Our task is to translate conventional topography into a 
land form description which would indicate its 
relationship to other (dynamic) environmental forces, in 
particular to the prime mover, the sun. 


SLOPE GRADIENT DESCRIPTION 


One method is particularly suitable for this purpose. An 
area described by standard topographical contours is 
divided into a square grid. The size of a basic square 
is arbitrary and could change from area to area. How to 
select the most convenient size of the basic square will 
become obvious during the course of our explanation. 


The next step is to proceed from square to square and 
observe the drama of the land form. If very little is 
happening, meaning that the land is flat (for example 
zero degrees or less than one degree), we do nothing and 
continue to the next square. However, if there is a 
slope, we divide the basic square. 


The subsequent division of squares results in a scale 
where the different sizes of squares would represent 
different degrees of slopes. 


By this means we have in fact completed the transition of 
the contour map into a different method of land form — 
description. The third step is to relate the land form 
to the dynamic environmental forces. This will be 
achieved by the slope orientation description. 


SLOPE DESCRIPTIVE MATRIX 


Qur new "map" is a mosaic of squares. Each square 
carries information about the magnitude of slope 
variation. In the next step, we shall add information 
about the direction of the slope. The simplest way is to 
take each square in turn and observe the behaviour of the 
intersecting contours. The following table shows how to 
translate the actual slope into a nominal slope within 
each square. 


An arrow is a convenient method of indicating a slope. 
It is even more convenient to attach a shade or colour to 
each direction. For the purpose of this report, we 
selected the following shades and colours: 
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ACTUAL SLOPE to be translated into NOMINAL SLOPE 


EAST 

DIRECTION OF SLOPE SHADE COLOUR wa 
SOUTH 0 % letratone magenta 

FLAT (NO SLOPE) 10 % letratone violet EAST 
7 30 % letratone purple 

50 % letratone lavender —s 
5 NORTH 
100 % letratone aquamarine Da pont 


of 


) fe) 2) 2) 


= (1 


Fig. 14 


The slope directions were arranged in a particular 
order: S, F, W, &, N. This order also expresses the 
degree of sun energy receivership: 


iz S$ MAXIMUM 
on 2 
3... W 
4 E 
5. N MINIMUM 


NOTE: East and west is a mirror image of the same sun 
path geometry. However, the morning sun is struggling 
with a dip in the night temperature and other associated 
obstacles, such as vapour in the air, etc. The afternoon 
sun is shining on an already preheated environment. 
Therefore, due to its morning thermal storage, the west 
has a higher position in the hierarchical order of sun 
energy receivership. Those who live in houses with 
windows facing both east and west would no doubt confirm 
our observation. 


LAND AS A NATURAL SOLAR COLLECTOR 


The result of our land form description exercise is 3 
portrait of a given area as a natural solar collector, 
We observe that different parts receive different amounts 
of solar energy. The size of a square tells us the 
severity of a topographical change and the shade/colour 
indicates the orientation. Furthermore, all the 
information could be easily expressed in numbers. 


For a land economist, planner, developer, and architect, 
the general description of a given area is of profound 
importance. Since it consists of data related to static 
as well as to dynamic environmental forces, many 
strategic decisions can be defended with crystal clear 
logic. 


Such strategic decisions could involve the selection of 
any area for a particular land use, an _ economic 
comparison of two or more areas, the location of 
different land uses within a given area, etc. In 3 
situation where the decision for a particular land use 
was based on reasons outside the ecological context, the 


penalty, in terms of energy consumption and cost, can be 
calculated. 
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If the individual houses are to be energy 
and take advantage of local environmental 
ons, especially the sun, then the most 
e locations would be southern slopes and flat 
Following the instructions of our land form 
tion, we would propose minimum densities on 
m slopes. In certain cases, such as on steep 
slopes, this scheme might lead to other energy 
for example, to longer roads and services. 
the maximum permissible lot size limit is 
we would have to proceed with a different 


built on northern smaller sized lots would have a 
ability to utilize any direct exposure to the 
1 forces of the sun. A house which requires almost 
input to offset diurnal and seasonal variations 
perinsulated house. The superinsulation trick is 

the fact that a normal level of internal 
can generate enough heat to secure thermal 


equilibrium without any additional energy input. In 
other words, the heat produced by the human body and home 
applicances is sufficient to eliminate any kind of 
furnace, including a solar one. All we have to do is to 
keep the heat in. Superinsulation does exactly that. 


It should be pointed out, however, that the metabolistic 
heat harnessing concept is still in its development stage 
and has its vested limits. We are dealing with a fairly 
complex machine and any wholistic energy accounting must 
include the amount and cost of embedded energy used in 
manufacturing the insulation, the mechanical devices and 
the special building components. 


The mysterious behaviour of water condensation in roofs 
and walls makes us wonder if such Star Trek thermal 
performance standards should not also demand Star Trek 
materials and construction techniques. 


A closer scrutiny of the superinsulation concept would 
uncover the fact that much of the heat which is generated 
within a house is due to the energy inefficiency of a 
particular appliance or mechanical device. 


It appears that if the process of energy conservation and 
energy efficiency continues at its present speed, 
designers of superinsulated houses will soon be left with 
nothing more than the warmth of a burp. 


However, many of the technical, technological and 
material problems which are associated with the design 
and construction of superinsulated structures are in fact 
of a minor nature and with extensive experimentation 
should be overcome within a few years. A superinsulated 
house is a marvelous conceptual answer to our excessive 
energy consumption problems. Undoubtedly , the 
superinsulated house is here to stay. 


In our last "Planning for Low Density - A Solar Approach" 
report, we were criticized for our naivete in believing 
that a zero heating bill house could be constructed in 
Southern Ontario. 


Well, it appears that such a house can be built within a 
few years. Most likely, it will be a passive solar/super 
insulated hybrid, with intermediate thermal storage, if 
our interpretation of the Ecochart is correct. 
Furthermore, we are even more optimistic or naive this 


time. We believe that such a Southern Ontario, ze, 
heating bill house will be developed and promoted by the 
construction industry. 


Thus, a superinsulated house might be one of severg} 
architectural/engineering answers to steeper northerp 
slopes. We can also conclude that this demonstrateg 
relationship between land form and building construction 
and design clearly indicates an urgency to mend the 
quarter century communications rift between associated 
professions. 


Let us suppose that the planner would be at liberty to 
use a mixture of residential densities within ou 
hypothetical neighbourhood. Higher densities, structures 
which accommodate two or more families, are inherently 
more energy efficient than detached single family 
houses. The surface/volume ratio of a larger structure 
is more favourable. As a result, the structure is less 
susceptible to environmental stresses caused by diurnal 
and annual variations. Furthermore, a multi-family 
building (building of larger volume) generates higher 
internal metabolism which in turn lessens the expense of 
maintaining the necessary thermal equilibrium throughout 
the year. 


eae ene neeenneneciasedl 


a case, a planner might conclude that, for 
energy efficiency, the northern slopes should be 
on of the highest permissible densities. 


e of a wholistic energy accounting system, 
process is still a combination of both art and 
Thus we can imagine a circumstance when it 
most advantageous for energy efficiency as well 
logic of the overall neighbourhood layout to 
nern slopes part of an open space system 
for winter recreation. 


profound importance. Yet there is still one 
that should be mentioned. 


it was common practice to do everything 
to reduce the individual differences between 
‘a bare minimum. There were a few standard widths 
,» and the only real excitement was a pie-shaped 
a dead end street. From the point of view of 
function and economy, airfield flatness was 
an unsurpassable ideal. Bulldozers were kept 
create this ideal. 
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Our Land Form Description tells us about an area and its 
connection with environmental forces. We are in fact 
looking at a picture of a natural solar collector. 


The different degrees of sun energy receivership hint at 
opportunities for energy efficient land utilization. At 
the same time, we realize that the natural solar 
collector was not created with our contemporary human 
needs in mind. Opportunities are usually more than 
offset by constraints. The reality is messy. 


A close scrutiny of the Ecochart and the Land Form 
Description might show that a certain readjustment in the 
land form could result in greater energy efficiency for a 
developed area. In fact, we can design an ideal energy 
efficient landscape. If the cost of fuel justifies it, 
we should keep bulldozers busy to create this ideal. 


GOLDEN TIES 


Living on a sphere has an inevitable consequence: 
exposure to the rest of the universe. The relationship 
between terrestrial life and the movement of the heavenly 
bodies has been observed since the dawn of human 
history. The survival of ancient nomads, farmers and 
mariners was directly related to understanding celestial 
mechanics. Modern man did not shake off these ties. Our 
connection with the rest of the universe has only been 
slightly obscured recently, mostly by our perception 
rather than by the facts of the matter. 


The energy devouring mode of living eradicated our 
intimate relationship with the natural forces. The 
gentle art of sailing through the natural environment 
evaporated from our culture. Big mechanical systems made 
it irrelevant whether the sun shone, for how long, and 
from which direction. We were environmentally 
independent . 


The houses and communities which we built in the recent 
past are not tethered by golden ties to our solar, life 
sustaining furnace. In this chapter, we shall 


investigate how to renew these golden lines betwee, 


man-made form and the sun. 
SKYDOME 
To an observer facing south, the sun would appear to be 


moving from east to west. The path which the sun is 
following has three important points: 


sunrise - the lowest point 
midday peak (noon) - the highest point 
sunset - the lowest point 


All three points are continuously moving throughout the 
year. If we can imagine ourselves standing in the centre | 
of a transparent dome, we would be able to see and to 
record all the sun's skypaths throughout the year. We 
would observe that all the lines representing the 
movement of the sun would take place between two extreme 
situations: the sun's path on June 21, the longest day 


FORM GENERATION 


of the year, and the sun's path on December 21, the 
shortest day of the year. 


Thus we arrive i 
at a strip which 
‘can be drawn on 12:00 
the wall of our : 
| "Skydome". This 
model represents G 
the most import ant 5 
part of the sky a 
for a person or a 
system located in 
the centre of the Skydome. In the absence of any other 
source of energy, any obstruction of the sun is no longer 
just a minor nuisance but could be a matter of life and 
death. 


‘) SUNRISE 


FIG. 15 


SKYWINDOW 


We have determined that the sun with its continuous 
movement makes a part of the sky tremendously important 
to a living system on the earth's surface. If such a sky 


strip were an individual's right and any obstruction 
prohibited, then we would completely eliminate our side 
neighbours. We would be allowed to build only behind and 
not beside each other. 


Fortunately, the value of sunlight, in terms of energy, 
differs throughout the day. Due to the angle of 
incidence and the presence of the atmosphere, the most 
valuable sunlight for any practical consumption is 
located close to the peak of the daily sun path. 


Over years of in- 
depth research, 


15:00 12:00 9:00 


it has been es- Und. JUNE 21 
tablished that 
the sunlight with 
the highest energy Ske paar Racist 
density can be oe 28 a 

SKY WINDOW 


harnessed between 
09:00 hours and 
15:00 hours. If G16 

this convenient limitation is drawn on our Skydome, it 
leads to the concept of a "Skywindow". 
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In essence, a Skywindow is an opening in the Skydome. 
The geometry of the window will guarantee the sun's 
direct access within a stipulated time frame throughout 
the day and throughout the year. The Skywindow is a 
physical expression of our right to sunlight and can 
easily be translated into the legal language of our 
municipal by-laws. 


SOLAR PYRAMID 


A Skydome with a Skywindow opening could serve not only 
as a passive educational tool or a legal expression of 
our right to sunlight, but it can also be used as an 
active and very useful design instrument. 


The Skydome as a design tool acts in a similar fashion to 
a television picture tube. Each position of the sun in 
the sky, within a given time reference (Skywindow), 
projects a dot on a projection screen; in our case, on a 
horizontal, flat (zero slope) surface. With some 
stretching of the imagination, we can see a_ three 
dimensional product of this experiment. 


The Skywindow generates its two dimensional projection op 
a horizontal surface. However, if we consider sunlight 
as lines, we can produce a volume: a “Solar Pyramid". 


The construction 
of a Solar Pyramid 
is very easy with 
the help of Shadow 
Templates (see Ap- 
pendix "E". 

The base of the 
Solar Pyramid is 
generated by a 
diurnal and an- 
nual composite 
shadow pattern of 
apole. The 
height of the pole 
is equivalent to 
the height of the 
Pyramid as shown 
onipoue 84 
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Fig. 17 
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12:00 


DIURNAL VARIATION 


COMPOSITE 
|ADOW 


PROJECTION OF 
SOLAR WINDOW 


SOLAR PYRAMID 


The Solar Pyramid is the basic building element for the 
construction of a maximum developable space, an envelope. 


SOLAR ENVELOPE 


A Solar Pyramid can represent the shape of a building. 
Such a building would have a predictable (definite) 
impact on its surroundings. It would not cast shadows on 
its neighbours between 09:00 and 15:00 hours. 


However, what is permissible by these behavioural limits 
might be rather cumbersome to construct. Thus, the 
actual building usually takes conveniently less space 
than that which is stipulated or allowed by the 
geometries of the Solar Pyramid. Thus, the Solar Pyramid 
becomes a representation of a maximum developable space. 
Since this volume was generated by a composite projection 
of the sun's rays, we call it a Solar Envelope. 


In the real world of planning and design practice, the 
maximum developable space is usually dictated by the size 
and shape of a maximum permissible impact area. Such an 
area might be oddly shaped and it might be impossible to 


superimpose it by a single projection of a Solar Pyramid 
no matter how its height is adjusted. 


Obviously, the maximum developable space, the Solar 
Envelope, must be generated by a composition of several 
Solar Pyramids. This technique is simple and is 
described on page 86. 


SOLAR ENVELOPE AND LAND FORM 


Solar Envelopes are carved out of invisible urban space. 
They can be filled, partially or fully, with a building. 
To comply with the current professional apartheid, we 
propose that the construction of the Solar Envelope, the 
maximum developable space, be the prime responsibility of 
the urban planner. 


So far, our form generation concepts were presented as if 
we were developing an abandoned airfield. Zero slope 
situations are actually quite rare. Even the seemingly 
flat Hamilton upper plateau is composed of rather 
dramatic topographic variations, as shown in our Land 
Form Description exercise. 


Thus, the maximum developable space has to be constructeq 
in conjunction with the topography. In planning and 
design practice, Solar Envelopes are generated by both 
the sun's rays and the land form (Solar Pyramid base 
metamorphosis, see page 84). 


At first glance, the task might appear to be 4 
frightening exercise in descriptive geometry. In fact, 
it is fairly simple: Land Form Description is a planning 
tool. It recognizes five nominal categories of slopes 
(S, F, W, E, N), which is also the highest degree of 
directional variation used by the planner. Our Shadow 
Templates were specially designed for these five nominal 
slope orientations. Once the concepts of the Skywindow 
and Solar Pyramid are understood, the construction of a 
maximum developable space, the Envelope, for any nominal 
slope direction, becomes a kindergarten task. 


GENERATION OF BUILT FORM 


The Solar Envelope stipulates the maximum volume of urban 


space which is permitted to be filled by a building. The 
dimensions and shape of a Solar Envelope is a product of 
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» area of influence, and the interaction between the 
sun's rays and the land form. In an extreme situation, 
it could be completely filled by a building. 


mat of this report does not allow us to elaborate 
rocess of built form generation in detail. There 
ever, two associated concepts of built form 
should be of interest to an urban planner. 


- be costly to build and also such a shape 
be the most efficient in terms of energy 


ween two sets of considerations: providing 


a comfortable space for human activities and protecting 
them against outside environmental forces. The shape of 
a building is the result of these, in many cases, 
conflicting requirements. 


A dramatic illustration of this is an aircraft: the 
ingenuity which is necessary to make it into a workable 
whole - the outside, streamlined shape and the inside 
space for human use. As we all know, the result is 
occasionally less than perfect. A taller than average 
man would confirm the difficulties involved in standing 
in the washroom, bending over backwards to accommodate 
the curvature of the streamlined aircraft exterior. 


The designers of buildings admittedly face somewhat less 
complex tasks than the designers of airplanes. However, 
if we wish to design a building which would simply, by 
virtue of its form and shape, be able to secure its 
internal thermal equilibrium, then referring to aircraft 
design problems is not totally out of context. 


SURF ACE -VOLUME RATIO 


Every building is subject to a composite of environmental 
forces. The meter of their susceptibility is the 
surface-volune 

ratio. The less 


surface that is . 
needed to enclose ‘| ime . 


a given volume, ast 
the easier it is 5 i A aren 
to handle outside aaa = gr 
(volume) 
stress. The phe = ye se 
classic illus- 
FIG. 18 


tration is an ex- 
panding cube. A comparison of the susceptibility to 
environmental perturbance of different geometrical shapes 
is shown on page 105. 


The conclusion for a building designer as well as an 
urban planner is obvious: buildings with larger volumes 
provide an opportunity to increase internal metabolism 
and, at the same time, their surface is a relatively 
smaller target for external forces. 


Obviously, this improvement in surface-volume ratio 
cannot continue indefinitely because there is, as one May 
expect, a limit. In a wholistic energy account, we have 
to consider energy penalty in terms of the cost of 
manufacturing special building materials (to cope with 
the gravity) and the cost of manufacturing and 
maintaining the complex mechanical devices needed for 
human occupancy, for example, elevators. 


SUN ENERGY RECEIVERSHIP 


The second important building design consideration which 
an urban planner should be aware of is related to the 
building receivership of sun energy. 


A building constructed within a Solar Envelope could be a 
more or less efficient solar collector. This depends on 
the shape. Under the continuously moving sun, some 
shapes receive different amounts of sun energy at 
different times of the day or at different times of the 
year. An illustration of these sun energy receivership 
variations is shown in Appendix "B", | 


SS reruns 


ribed relationship between different forms and 
ergy receivership is based on the "sun's point of 
terally it means "how the sun sees the object", 
th of it it sees. The size of area "seen" by 
directly related to the receivership of sun 


1 to describe this sun/form relationship is to 
e degree of receivership of sun energy is in 
portion to the area of sun's rays obstruction 


tions mean that we have to construct a 
shadow) of a given form on a screen which 
ar to the direction of the sun's rays. 


obvious step in utilizing this methodology 
ate commonly used built forms, and wherever 
improve their shape and orientation. 


} would like to propose that this passive 
be used as an active design tool. This 
designer would specify the need for sun 
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energy receivership (annual and diurnal) and then he 
would search for acceptable (suitable) forms. 


Interestingly, this derivation of optimum built form from 
the sun's rays could be an equally important design tool 
for an architect as well as for an urban planner to plan 
and design large urban areas. 
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We must -begin by taking note of the countries and 
climates in which homes are to be built if our designs 
for them are to be correct. One type of house Seems 
appropriate for Egypt, another for Spain . +. + one sti}j 
different for Rome, and so on with lands and countries of 
varying characteristics. This is because one part of the 
earth is directly under the sun's course, another is far 
away from it, while another lies midway between these 
two... . It is obvious that designs for homes ought 


to conform to diversities of climate. 


Vitruvius, Roman Architect 
1st Century B.C. 


NEIGHBOURHOOD 
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gical approach to energy efficient design and 
based on the premise that man-made systems, 
fildings or communities, should be constructed 
ct to the cumulative effects of natural forces, 
y with respect to the sun. 


all living systems, each building has to 
its internal equilibrium; if placed and 
’ in disrespect of its ecological context , 
has to be made in terms of higher energy 
las been established that this is not a sound 
roposition at the present time. 


he major challenge of energy efficient urban 

to provide a spatial framework within which 
d a building can maintain its internal 
m at a minimal cost. 


is a map of a virgin land on the board, 
seduced by the strokes of a planner's master 
to be done, what steps should be taken, to 
n energy efficient neighbourhood plan? 
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First, a neighbourhood should be considered as a system 
on its own, It has its internal structure and 
composition and a relationship between its individual 
parts, its own metabolism, and associations with outside 
natural and man-made systems. 


In this report, the designer of a neighbourhood is 
undertaking the same challenge as the designer of a 
building or of an aircraft. The actual design process 
has to commence from two sets of considerations: 


- the user's physical and mental dimensions, his 
needs and activities; 


- the opportunities and constraints related to the 
outside natural and man-made environment. 


The aircraft design example dramatically illustrated that 
a reconciliation between conflicting objectives is not 
always easy to achieve and that the resultant design is 
often less than a perfect compromise. 


If the two sets of requirements are taken separately (in 
isolation), they would most likely lead to two drastically 


THE GREAT SYNTHESIS 


different spatial answers; design is still more art than 
science. The great designers can attack the problem from 


both ends simultaneously. 


Because of the obvious limitations of this report, we 
shall proceed in sequence and begin the description of 
the design process from the point of the surrounding 
environment. We shall identify the design opportunities 
and constraints set by natural forces. 


INTERACTION BETWEEN ENVIRONMENTAL FORCES AND LAND FORM 


Any sensible neighbourhood design effort based on the 
previously described approach must commence with learning 
and fully understanding the local situation. The most 
convenient tool is: 


- 1. The Ecochart 


The construction of the chart is based on mezoclimatic 
data (related to the size of our region). Although 
microclimatic conditions within the neighbourhood or 
subdivision may vary, the Ecochart represents a fairly 


accurate environmental framework. The data rel 

the sun (azimuth, altitude, hours of sunshine, 
is of particular importance to a _ neigh 

designer in the very initial stages. The compo: 
of environmental forces can be significantly dif 
from area to area and the basic design and p. 
strategy has to be based on an interpretation 

local environmental chemistry. 


Mistakes in the initial stages could be irrep 
and unrectifiable at a later date, and thus pi 
very costly. For example, the number of i 
hours in the winter has to be evaluated in conj 
with the winter temperature profile and the topo 


Even on a very trivial level, the gravity of st 
planning decisions can be easily demonstrated. 
assume that in our given area, a neighbourhood, — 
frequently obscure the winter sky. There is 
limited number of sunshine hours available duri 
three coldest months of the year. A planner 
consider the following options: 


+ would be necessary to build all buildings 

extremely efficient solar energy 
essing machines. The most advanced 
ent, working even under cloudy skies, 
ld be incorporated. Sun access must be 
eed to every structure. 


ve solar houses would be equipped with 
ermediate thermal storage to bridge the 
when the sun is obscured. Sun access 
11 very important. 


ight, superinsulated structures; the 
metabolism would be the only source 
Thus, sun access might be helpful 


development would utilize the 
ng effect of earth cover. Sun access 
tage but we can do without it. 


v) Conventional houses would maintain their 
thermal equilibrium exclusively by outside 
manufactured energy. Sun access is of 
little importance. 


This list of options is, of course, totally isolated 
from others of equal importance. The fact is that a 
neighbourhood design concept cannot be determined 
solely by the hours of sunshine. 


The relationship between the composite forces of 
natural variation, the land form, and a multitude of 
inner and outer factors would result in a mould for 
casting a new neighbourhood. 


We shall proceed step by step. 


- 2. The Slope Gradient Description (page 75) 


The method of illustrating topographic variations 
based on a square grid was described in the previous 
chapter. This schematic portrait of ups and downs 
indicates the possibility of energy penalties with 
respect to the slope variation. 


The size of a square is related to the topographical 
change. The smaller the square, the more dramatic is 
the change taking place. Furthermore, the size of a 
square is related to the potential size of a building 
lot as well as to the potential size of a building 
itself. 


Very small squares usually represent the boundary of a 
natural domain (page 24), while large squares might 
be located both in the centre as well as on the 
domain's periphery. 


The following is an attempt to summarize the set of 


instructions derived from the slope gradient 
description: 


aya 


NATURAL DOMAIN BORDER. 
eo ee ee ee es 


greater predictability 


more potential for 
building options 


larger buildings 


greater level of 
complexity and 
diveristy 


higher level of 
organization 


physical environment 
encourages development 


variety of activities 
(high intensity of 
use) 


conditions less 
predictable 


less potential for 
building options 


smaller buildings 


NATURAL DOMAIN BORDER. 


lower level of 
complexity and diversity 
(simpler buildings) 


lower level of 
organization (small 
independently acting 
parts) 


physical environment 
limits development 


lack of variety of 
activities (low 
intensity of use) 


through - low level of 
transformation over 
level of com- time 

-and diversity 

nection between 

s, potential for 


wo 
- 
Lz! 
o 
NATURAL DOMAIN BORDER 


as to be stressed that the Slope Gradient 
IS of great assistance in calculating the 
t of land improvements by bulldozer. 


tation Description (page 28) 
Slope Gradient Description informs us of 


ss in terms of variation, the slope 
tiption reveals the relationship of 


ieee 


Thus far, the neighbourhood designer was able to 
develop some broader schematic land use alternatives 
based on a _ description of limitations and 
opportunities. The slope orientation description is 
another tool to help crystalize the concept. 


Qur design approach distinguishes five nominal 
slopes: south, flats, west, east and north. This 
order also represents the gradient of sun energy 
receivership, from the maximum to the minimum. A 
slope orientation chart carries an important message 
to a neighbourhood planner: the lower the energy 
receivership, the greater is the need for outside 
energy input and/or for the retention of metabolistic 
heat. 


A synthesis of both the Slope Gradient Description and 
the Slope Orientation Description, together with the 
Ecochart data, makes it possible to make a basic land use 
decision. Furthermore, the planner should be able to 
understand the consequences of his/her deicisions and be 
able to discuss trade-offs intelligently. With the 
assistance of a computer in the near future, a planner 


should be able to express his/her arguments in dollars 
and cents. 


At this point the neighbourhood is still in a very 
preliminary stage. However, an understanding of the 
Teality has already been developed and there is also the 
anticipation of a faint outline of the solution. 


We have a glimpse of the sonar image of a womb. 


INTERACTION BETWEEN BUILT FORM AND BUILT FORM 


If any object is so placed as to take the sunshine from 
a heliocaminus, it must be affirmed that this object 
creates shadow in 2 place where sunshine is an absolute 
necessity. Thus it is in violation of the heliocaminus' 


right to the sun. 


Ruling of Judge Ulpian, 
Roman Lawyer, 2nd Century A.D. 


The process of developing a neighbourhood des. 
described thus far is a simplified and compressed 
of the actual planner's line of actions. Our propo: 
of an alternative design approach is unorthodo: 
demands repetitive explanations and illuminatio 
unfamiliar procedures. The ultimate objective 
ensure that rejection or acceptance will be based 
full understanding of this new approach to neigh 
planning and design. 


The next step on a planner's agenda is to addre: 
third dimension. 


Buildings constructed during energy devouring tim 
not planned or located in relation to the dynam. 
their natural surroundings. The shape of an indi' 
building is the product of a variety of pressures 
the resale value, the commercial value of the land 
particular area, the size of the land, building cod 
other restrictions. 


The relationship between a building and another 
is therefore a product of our inadequate acc 


setback by-laws and of course, in many cases, 
pure accident. 


ng system based on an understanding and 
11 manipulation of local environmental conditions 


lations and thus would replace, limit or 
“need for mechanical, cooling/heating, energy 


dimensional planning will be based on the 
any building built in the neighbourhood 
harmony or in complementary relationship with 
and man-made surroundings. It is the 
Ole to develop and to stipulate the maximum 
its of this performance specificiation. This 
e constuction of a maximum developable space 


shape of this utmost volume is derived from 
shape of the impact (influence) area. As we 
/ specified, one building must not negatively 


influence, i.e. distort the thermal equilibrium of, 
another building. This, of course, means that the 
Envelope must, in fact, also be derived from the geomet ry 
of the diurnal and annual rhythm of sun. 


This requirement would be fulfilled by the generation of 
a Solar Envelope (page 37). In digest form, the process 
goes like this: 


A_Skydome is an imaginary transparent dome. To an 
Observer in the centre, it is obvious which part of the 
sky is most important if survival depends on sun energy 
receivership. This area of the dearest piece of sky has 
dimensions based on diurnal (in our case 09:00 - 15:00) 
and annual (June - December) variations. We call it a 


Skywindow. 


A Skydome with its opening can serve as a design tool. 
Elevated from the horizontal surface, the Skydome begins 
to function as a sort of "lens", projecting the 
Skywindow. A projection of the Skywindow on a horizontal 
(or tilted) reference plane constitutes the base of a 
Solar Pyramid. The centre of the Skydome is the top of 
the Pyramid. The height of the Pyramid is equivalent to 


the distance between the base (reference plane) and the 
centre of the Skydome. We call it a Solar Prick (page 
85). 


The Solar Pyramid is the basic building block of a Solar 
Envelope. For drafting convenience, a set of Shadow 
Templates has been developed (Appendix "B"). In the 
absence of computer graphics equipment, using Shadow 
Templates is the simplest and fastest method for 
determining the composite (diurnal/annual) shadow pattern 
of any object and for constructing Solar Envelopes. 


The first step a neighbourhood designer has to take is to 
construct a Solar Envelope for the whole neighbourhood. 
We shall call it the "Super Envelope". 


THE SUPER E CONCEPT 


The starting point for any Solar Envelope design is the 
size and shape of the impact area (page 86). Once we 
have established how far shadows of future buildings may 
penetrate beyond our boundary, we can calculate the 
maximum permissible height of buildings. In other words, 
we have the base of the Super E (page 88). 


One can imagine an extreme case where such a volume might 
be completely filled with a building. It would be 3 
rather large structure, echoing Soleris' visions, and 
would probably accommodate most of the existing 
population of the City of Hamilton. However, as long as 
it is confined by the physical restrictions of the Super 
€, it would not affect adversely the thermal equilibrium 
of buildings in adjacent neighbourhoods. 


Even in a conventional scale neighbourhood, the 
construction of the Super E is an important and useful 
step. It indicates the permissible height of buildings 
and structures erected along the perimeter of the 
neighbourhood. 


Since our goal is to develop a healthy ecological 
symbiosis of all buildings constructed within our 
neighbourhood (and within the limits of the Super —) the 
spatial framework must be further developed. 


The spatial specifications for individual buildings can 
be achieved by a system of smaller envelopes. The Super 
— has to be broken down to the scale of anticipated 
development . 
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e Super E into a system of Solar Envelopes 


provide spatial specifications for an 
building can be achieved by a variety of 


continuously carving, cutting, and 
1 we end up with a sort of three 
. It might remind some of the cracked ice 
a hot, sunny afternoon. 


1, the Super E would appear sitting over 
like a giant crystal, built out of an 
of transparent solids of odd shapes 
The neighbourhood planner can look into 
crystal formation and observe, like in a 
's ball, the past, the present and, of 
a of potential futures. 


small houses, widely spread apart or 
ited on a variety of street patterns; he 
dings of different sizes and shapes 
's activities in different locations and 
times. He would see _ construction, 
‘relocation, structures rising, changing 
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their forms and their purpose for existence. He would 
see the spatial and temporal dimensions of a human 
settlement, the growth, the process of maturation. 


However, these spatial alternatives, metamorphosing over 
time, would not be the product of chance; the logic of 
the subdivided Super E commands all structures to have 
one common denominator and underlying discipline: all 
the man-made structures must have a precisely defined 
relationship to the natural environment as well as to 
each other. 


Naturally, such a sneak preview of  time/space 
opportunities might be potentially overpowering. To 
appreciate fully the Super E as a design tool, we need to 
glance back a few pages. 


FROM INSIDE OUT - THE INNER LOGIC 


We have established that our neighbourhood design process 
must be exercised in two directions: 


- from outside in (--y»o~¢--), and 
~ from inside out (~¢---o--»). 


This is precisely the way living systems are "designed" 
in nature. Thus, we can observe animals and plants of 
different sizes and shapes pursuing different survival 
strategies in particular environmental domains. 


Similarly, in an attempt to design the best possible 
house, an architect would imitate the natural design 
process. His attention would be directed towards the 
internal environment, organizing spaces for a variety of 
human needs and activities, designing a logical system of 
rooms of different sizes and shapes (=¢---o---»). At 
the same time, he would take into consideration the 
external environment (---3o—¢---). The construction 
system would take care of gravity, and the outside walls 
and roof would absorb, reflect or filter external dynamic 
forces. Within the constraint of existing and affordable 
materials and techniques, the form of the house would be 
finalized. Special attention would be given to 
particular stresses which environmental perturbation 
manifests itself in. Thus, according to the natural 
domain characteristics, the completed house would 


withstand snowload, windload, and it would be able to 
cope with extreme heat, cold and rain, etc. 


If designed within the framework of our ecological, 
energy conscious planning approach, its success would te 
measured by the reduced need for imported energy to 
secure internal thermal equilibrium. 


We have also mentioned that if we were designing for 
exotic domains, if we wished to accommodate humans in a 
particularly hostile environment, all efforts in the 
pre-design stage must be directed towards understanding 
the physical location and forces involved. 


In these situations, the shape, form and size of human 
shelter is usually dictated, or "designed", by the stress 
of external forces. But even in our relatively 
hospitable climate, the absence of manufactured and 
delivered energy, the stresses of annual and diurnal 
variations, would significantly influence the final 


design. If a shelter is to respond to environmental 
variations by virtue of its form, designers must 
understand well the characteristics of natural domains 
and must be well equipped with new techniques to cope 
with this emerging challenge. 


Along the same principles, we wish to propose that a 
neighbourhood is a man-made system, similar to a human 
shelter or similar to a living system. When peeping into 
the Super £, we realized that a neighbourhood can 
potentially grow and restructure itself into a single 


s 


building. Although such an evolutionary possibility 
should not be rejected outright, we shall deal with a 
neighbourhood as presently understood and within our 
cultural context . 

Every neighbourhood has its own parts, sub-systems and 
elements, its communications network which binds all 
components and fractions into an organic whole. Similar 
a building (shelter), it has its own metabolism and 
its survival depends on its success in maintaining its 
own internal equilibrium. 


other hand, there is a profound difference between 
ndividual structure/building/shelter and a 
rhood as we are used to. The difference lies in 
of autonomy of individual components. The 
ood system is composed of a relatively loosely 
d matrix or network of quasi independent parts. 


Ouring the energy devouring times, this very independence 
was unteasonably amplified. As a consequence, 
professional planners had to heroically struggle for a 
wholistic approach to neighbourhood design. Success was 
limited, however. The temptation of ad-hocery was 
irresistable. 


We suggested that the role of an urban or neighbourhood 
planner is to design a spatial framework within which 
individual buildings can maintain their internal steady 
state at a minimum cost. We have described all the steps 
which a neighbourhood planner must take in the process of 
designing from outside in (---po~<«q--). Although the 
composite impact of natural forces is still slightly 
mysterious and cannot be exactly calculated, the design 
process from outside in is based on logic and reason. 
Many environmental stresses can be objectively measured 
and design decisions can be substantiated by verifiable 
facts. 


Unfortunately, the design process from inside out 
(~q---0---» ) presents a totally different set of 
challenges. The present, typical layout of a residential 
neighbourhood is the product of a large number of 


compromises between large number of parties over a large 
span of time. Some spatial arrangements are based on the 
cold facts of economy, the roots of which can sometimes 
be traced to the other side of the globe; other 
neighbourhood planning principles are derived from the 
obscure mechanics of the human brain. Categories such as 
resale value, often presented in economic terms, are born 
purely in the human mind. A close scrutiny would show 
that the secondary human needs, e.g. the facade of a 
house, overshadow the primary human needs, such as 
convenience and protection from weather elements. 


Builders and subdivision developers are very much aware 
of this fact of life. Even today, after all that has 
been written and said about energy, the best seller in a 
new neighbourhood is not the energy efficient house. The 
selection of a house by its appearance only is, to a 
large degree, a heritage of the energy obese times. 


It would be of great value to the improvement of 
neighbourhood planning and design to find out exactly how 
many municipal planners bought, built or moved into an 
energy efficient house in the last couple of years. It 
would be interesting to investigate why those who 


officially subscribe to energy conscious Planning 
principles are not always trend setters in their own 


personal lives. 


TEMPORAL DIMENSIONS 


Our ultimate goal is to design a neighbourhood as an 
energy efficient system. A system which is capable of 3 
balanced response to the variations of natural forces 
would utlimately result in reduced need for the import of 


manufactured energy. 


Technically, our approach is a simple survival contest: 
to preserve an internal steady state in an unsteady 


environment . 


The longer the game is played, the better the players 
are. Our gamble is based on the fact that the natural 
environment has the capacity to transform energy. As we 
learn the rules of this transition, our environmental 
gambling is more successful and we are progressively more 
energy efficient. 


a 


es the element of time dimension into 


design. Human settlements are usually 
; ‘inished statements. Later, if circumstances 
“they transform themselves into higher 
al levels. Similar to living systems, they 
> time. 


articularly important in designing energy 
mmunities. very neighbourhood which is 
in its prenatal stage must be equipped with 
ye mechanisms for growth and maturation. At the 
it must be assured that opportunities for 
s are not blocked. 


neighbourhood is a very young settlement. 
living systems, it comes into being by 
ion, so to speak. Its childhood years 
scribed as the simple multiplication of almast 
Clone-like parts. There is low diversity, low 

and interdependence between individual 
parts is minimal. Like any other child, it 
considerable amount of energy to keep it warm 
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Further development is related to circumstances. If 
overfed and overprotected, it might refuse to mature. 
For the sake of preserving the comfortable status quo, it 
might choose to become a midget. During the energy 
devouring times, many neighbourhoods fought fiercely to 
stop the clock. 


Unless artifically spoiled or arrested by unique, 
out-of-the-ordinary conditions, every neighbourhood would 
probably enter a transformation stage. This evolutionary 
stage is characterized by many changes. Individual parts 
become larger, more diverse, more complex and more 
interdependent. Buildings change their forms and sizes. 
The process towards a higher level of differentiation, 
complexity, and sophistication continues until it reaches 
a stable state, i.e. the settlement is most energy 
efficient under a given set of conditions. 


Our conventional neighbourhood has all the 
characteristics of an infantile stage. The present form 
has been around for several decades and is firmly 
embedded in the public mind as a blueprint for 
happiness. Thus far, any evolutionary aspirations were 
arrested by powerful economic and cultural forces. They 
still have a strong momentum. 


It should not come as a surprise, therefore; that a 
residential neighbourhood would reflect broader 
socioeconomic changes with a profound delay. Even the 
turmoil of an energy reduction flow did not mark clearly 
the face of the neighbourhood. Those whose livelihood 
depends on construction and development are continuously 
monitoring the public mind. The signals are not 
encouraging and the verdict is still the same: we must 
build energy inefficient houses and communities or not 
build at all. Try to deviate and you go bankrupt. 
Indeed, some already have. 


For a neighbourhood planner, this slow reaction time 
presents a particular problem. He has to suppress his 
perfectly professional urge to suggest sweeping changes 
which would closely reflect the imperatives of our 
times. At the same time, he knows that a radical 
departure from a conventional pattern would be a 
transparently foolish excercise. 


Having all these hinderances in mind, we propose that the 
neighbourhood designer proceed as follows: 


1. the residential neighbourhood should be designed 
to be as energy efficient as humanly possibj. 
within the present cultural strait jacket; 


2. there should be provisions for growth in terms of 
a higher level of organization; 


3. there should be provisions for growth with 
respect to the maintenance of equilibrium at the 
least cost. 


To identify these growth potentials in the neighbourhood 
area, the planner would use two sets of tools: 


i) the Ecochart; a pattern of the dynamic variations 
of the natural forces and of the sun force in 
particular (Appendix "F"); 


ii) the Land Description Synthesis; horizontal 
teference, the topography, slope gradient and 
orientation description (page 81). 


This would lead to a list of maturation options and 
provisions such as special Maturation Zones. Ideally, 


a aa 


zc ; would be allocated in areas which allow 
design options, a wider range of building sizes 
ills), a larger selection of modes of 
and permit diverse human activities (mixed 


at dawn, fearless humans start a journey 
ay never finish. Day after day, week after 
after year, they perish in numbers which 
an tragedy of many fields of glory. But 
operetta uniforms will not attend their 
alvos, no hero signs will be put on their 
_ There will be no medals beside their 
the mantlepiece. Perishing like flies into 
they will be eradicated from the social 
, every day they enter into the deadly 
st with uneven odds. These are the brave 


a, the road warriors. 


go to battle, what makes him "yo-yo" 


For a neighbourhood planner, it is rather difficult to 
manipulate these dark-side-of-the-brain urges. If at 
all, he can do it only indirectly and very, very slowly. 


The problem can be summarized as follows: 


The symbiotic associations of human activities such as 
living, working, and recreation, in communities which 
were (un)planned during the energy devouring era, are all 
long-distance relationships. The lengthy distance 
between the activities which a human has to go through on 
a regular basis (daily, weekly, . . .) leads to high 
energy consumption and thus may become unaffordable in 
the near future. 


On the other hand, we should bear in mind that some 
outstretched relationships might be acceptable: for 
example, those in which commuting can be superseded by 
telecommunicat ion. However, where telecommunication 
cannot take place, a group of complementary activities 
should be physically adjacent. Physical adjacency 
creates a higher organizational potential, which leads to 
larger compact enclosures, and consequently to increased 
internal metabolism and to a more favorable s/v ratio. 


—— oo = =— 


In turn we decrease susceptibility to environmental 
perturbance and, in the final account, we lessen our 


demand for energy input. 


Unfortunately, this conflicts head on with current 
planning practices and with the cultural momentum 
inherited from the past era. Under these circumstances, 
there are two possible actions available to a 
neighbourhood planner: 


Firstly: - to consider neighbourhood design 
alternatives with shorter . roads as 
preferable. AS a result, @ neighbourhood 
with less square footage of asphalt pavement 
would be given preference in the planning 
approval process. 


Secondly: - to develop provisions for growth and 
maturation, such as in sizing, setback 
regulations, density, etc., to provide for 
the future accommodation of new and 
additional activities. 


Neighbourhood energy efficiency has been presented ang 
described as a_ balanced trade with the natura) 
surroundings. ®ut it is also a function of physica} 
adjacency. A true energy efficient plan would make 
possible short distance associations among a variety of 


human activities. 


A gradual liquidation of long distance associations would 
reduce energy penalties and ultimately would lead towards 
a new conceptual level - neighbourhood self-sufficiency. 


TRADITION AND TRANSITION 


The conventional neighbourhood plan is a particular 
response to special socioeconomic circumstances. This 
response was perfected by all the parties involved in the 
planning and development process over several decades. 


Naturally, it cannot fit the recently developed set of 
conditions, but until new opportunities and constraints 
are identified and generally understood, no dramatic 
change can take place. The only answer to our 
neighbourhood planning problems is a collective answer. 


| meee 


y, this requires time. For a while we are 
ive in serfhood to obstinancy. 


hand, times of evolutionary procrastination 
- neighbourhood planner to concentrate on 
changes on an incremental basis, to improve 
ques as circumstances allow, and to 
lf as well as others. In the intermediate 
all not introduce a revolutionary blueprint, 
‘we will be promoting and making provisions 


agmatic level, in every day practice, the 
< will be two fold: — 


already approved neighbourhood plans 
Te-evaluated in terms of their capacity 
individual buildings to maintain a 
steady state at minimal cost. 


» existing plans should be evaluated 
of distance associations and physical 
Wherever possible and acceptable, 
tics would be made. 
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2. In the preparation of new neighbourhood plans, 
the basic, conventional layout would be partially 
adjusted to suit the energy/ecological planning 
approach. Equally important would be the 
incorporation of provisions for growth, 
transition, and maturation. 


The first task is self-explanatory: the proposed, and 
perhaps already registered, neighbourhood developments or 
subdivisions would be re-assessed and possibly partially 
improved. 


The second task is more complex. It involves three 
important steps: 


a) The neighbourhood planner would proceed through 
the whole "“outside-in" (---yo~«---) design 
strategy, (i.e. Ecochart, Land Form Description, 
Super Er. Se): 


b) These arrived at options of developmental 
opportunities would be superimposed over several 
(currently) acceptable alternatives of 
neighbourhood layouts. After an identification 


and evaluation of energy penalties, the best 
compromise would be selected. 


c) Maturation potentials would be identified and, 
wherever practical, Solar Envelopes would be 
constructed. 


At first glance, the final neighbourhood plan would 
appear to be still more or less conventional, but it 
would represent the maximum energy efficient alternative 
which the market understands as a_ residential 
neighbourhood at the present time. 


IN SEARCH OF A PARAGON 


Any design strategy involves a two-directional approach. 
The procedure "from outside in" has been discussed in 
sufficient depth. The reverse direction still appears to 
be rather obscured. The neighbourhood design process as 
described makes sense only if two conditions are met: 


- we know, understand and can describe the Outside 
environment ; 


- we know, understand and can describe the interna) 
logic, the spatial and social dimensions of ap 
ideal neighbourhood. 


The problem lies in the fact that we do not have such an 
ideal concept of a neighbourhood. The present prototype 
appears to be hopelessly obsolete and yet there is no 
consensus as to what constitutes an ideal. 


To avoid this deadlock, we propose to establish 
Maturation Zones as escape hatches to potential futures. 
The idea is based on the fact that settlements in stable 
conditions are maturing anyway; hence there is an 
opportunity to steer this process. A doubt might arise, 
however, as to whether the Maturation Zone concept alone 
is a sophisticated enough instrument to accommodate all 
transition pressures under all circumstances. 


Let us take a second look. 


of this report, growth is understood as 
ss by constructing new buildings and by 
xisting ones. Maturation is a process by 
ty of human activities are progressively 
n the planning practice, this variety would 
. category of mixed land use. We can also 


pation is a trend which gradually moves a 
from the original evolutionary 


for growth and maturation can be easily 
com the Land Form Description chart (page 
ation Zones are determined by the outside 
‘as land form, two problems might easily 


for example, is running through, 
most of the neighbourhood open 


ii) What is to be done in the absence of any definite 
message from the Land Form Description? Where 
would we provide for future growth and maturation 
in case a whole neighbourhood is almost flat or 
almost uniformly sloped? 


Inevitably, to answer these questions, we are forced to 
envisage some sort of future, even at the risk that such 
a future might never take place. 


As a design exercise, and for discussion purposes only, 
two hypothetical spatial scenarios are proposed. 


1. The Bear Hug (FIG. 19) 


The completely developed “Bear Hug" neighbourhood 
concept would consist of medium density, mixed land 
use, linear development along the north, east, and 
west arterial roads. It forms a sort of upside down 
"Uy" shape open to the south. 


Its physical adjacency to arterial roads obviously 
encourages many associations of activities. Through 
the process of maturation, the three intensively 


ENTRANCE / EXIT 
STREET- COMMERCIAL ACTIVITY INTERFACE 


POSSIBLE MEDIUM DENSITY MIXED LAND USE 
DEVELOPMENTS (MATURATION ZONE) 


GREEN BUFFER (BERM, WALKWAY, CROSS-COUNTRY 
TRAIL, BICYCLE PATH, JOGGING PATH, FENCE...) 


OPEN SPACES, PLAY GROUNDS 
Fig. 19 
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developed sides of the neighbourhood would consi 
mixed land use including commercial and possibly 
some selected industrial uses. 


Inward, towards the centre of the neighbourhood, 
mass of the development would be scaled 
accommodate the need for lower density reside 
accommodat ion. The very central part o 
neighbourhood would be developed in a _ convent 
manner: schools, parks, open spaces and ple 
detached, single family houses. 


Number four is a scheme of a complete "Bear 
concept. Numbers one, two and three d 
evolutionary stages. This particular’ scheme cou! 
superimposed over practically any convent 
neighbourhood layout. Maturation Zones are locat 
the periphery, and thus the centre 4 
neighbourhood would remain unaffected 
transition. Furthermore, the "Bear Hug" 
naturally accommodates developmental pressures ir 
by the transportation artery. 


ne Broadway (FIG. 20) 


oadway" concept is based on a different 
Here the neighbourhood is turning its back 
| arterial network. A green buffer wall 
all four sides and contact with the outside 
channelled exclusively via the four gates. 

is intensively developed along the 
h axis. The peak of development is in the 
d it is scaled down towards the periphery. 
isouth axis - the Broadway - is a wide, well 
landscaped urban street with adjacent 
‘establishments. The Broadway would be 
‘to inhibit extraneous traffic and entice 
od circulation. A mini-square or at least 
d enrich the local flavour. Numbers two 
ent a completed scheme; numbers one and 


utionary stages. 


a "Broadway" for a neighbourhood plays the 
the spine does for a vertebrate. 
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ENTRANCE / EXIT 
STREET-COMMERCIAL ACTIVITY INTERFACE 


POSSIBLE MEDIUM DENSITY MIXED LAND USE 
DEVELOPMENTS (MATURATION ZONE) 


GREEN BUFFER (BERM, WALKWAY, 


CROSS-COUNTRY 
TRAIL, BICYCLE PATH, JOGGING PATH, FENCE...) 


OPEN SPACES, PLAY GROUNDS 


Fig.20 


The "Bear Hug" concept should be relatively easier to 
adopt as it is possible to superimpose it over all 
existing concepts without driving developers and 
authorities out of their skins. 


On the other hand, the "Broadway" concept is more 
demanding . It departs significantly from current 
practices. The implementation of this concept would 
require extensive understanding and the cooperation of 
all the parties involved. 


Local environmental conditions determine the shape, size 
and survival strategies of living systems. Human-made 
ecological systems (buildings, neighbourhoods, 
settlements) are subject to the same natural laws. 


The "Broadway" and "Bear Hug" neighbourhood concepts are 
only suggestions on how to carve new niches in the 
natural environment. They are just two ideas submitted 
for discussion, for futher development and refinement. 


Both the ideas presented here are in a prenatal stage. 
All we have attempted to do is to initiate the process. 


HUMAN FACTORS, ET CETERA 


For several decades, the invisible ties betw 
natural environment and our settlements were igno: 
forgotten. They were not needed. Independent, fr 
choose whatever our hearts desired, we oc 
ourselves that we were above all natural laws. 
magic which made that possible, the 
misleading magic of inexpensive energy. 


As a result, the art of designing buildings 


lost. In this report we have attempted to fill t 
and bring attention to the possible penalites 
ignoring natural forces. 


If our two-directional design approach is to be 
further, a considerable amount of effort must be 
to the inner logic and structure of a neighbourhood. 
"Bear Hug" and the "Broadway" concepts were pre: 
only to attract attention and to initiate addi 
research and study. 


are time capsules. We are sending them 
future to house and to provide a comfortable 
nvironment for other generations. However, even 
ld refuse to consider the welfare of the unborn 


be cautious: the neighbourhoods built today will 
i lace to live in tomorrow, but tomorrow we will be 
Time is uncorruptible - we will become a 
generation. Can we still live comfortably in 
ary style of our neighbourhoods? 


‘population age profile changes, the behaviour 
11 change as well. A dramatic decline in 
cences questions the continuation of our 
opping habits. We would probably design 
and their amenities differently if we were 
the prevailing mode of shopping will be 
and home delivery. Some argue that the 
er store is on the way back and thus we 
fide for tricycle paths and all activity 
‘should be measured and expressed in walking 
- about parks, open spaces and recreation in 
will be different in the polydent future. 
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Yet there is another human factor to consider in 
developing new neighbourhood concepts. 


According to Margaret Cavendish, the seventeenth century 
female poet, "women live like bats or owls, labour like 
This has probably never 
been totally true in the case of the North American 
woman, but the HUD office of Policy Development, and 
Research observed in its recent report: 


beasts and die like worms". 


"She is more likely to work, either out of choice or 
necessity. She has fewer children and a longer life. 
She is more likely to live alone, both in her youth 
and in old age, and more likely to raise children 
alone. Yet the belief persists that she derives her 
whole sense of identity from her husband's job, her 


home and her children. 


Because of this misconception, women are burdened by a 
system that fosters separation of work and home, 2 
lack of diversity in housing, inadequate child care, 


and lack of transportation." 


The message for neighbourhood planners is clear. Again, 
we are told that land use plans should integrate living, 
working and recreation; in other words, mixed land use 
with a diversity of adult activities. 


Unfortunately, the sex-role revolution has not penetrated 
the neighbourhood planning process. The neighbourhood 
planner is locked into the colourful world of 
commercials. Females spend their day running around the 
house, excited about the performance of detergents. Thus 
all our present neighbourhoods are still "man" made. 


The number of human factor considerations in the process 
of developing an ideal neighbourhood prototype is 
countless, and it deserves special study. However, one 
more is included here. 


The traditional design philosophies were derived from 
systems of visual order. The ultimate order is perfect; 
nothing can be added, nothing can be subtracted. Such 
order is therefore ultimately beautiful and not subject 
to change over time. 


But absolute categories-concepts are difficult to- 
in times of turmoil. Artists and designers discard 
attributes of duration a long time ago. We hai 

admiring organic, dynamic, and even disp 
architecture for some time. 


Interestingly, despite the present evolutionary sw: 
need for timeless values is continuously popping UE 
manifests itself in the popularity of real and 
antiques and in pseudo-historical interior furnitu: 
decoration. As we have observed, single family | 
are often selected by appearance and not by the co 
maintenance and upgrading. The best seller 
subdivision is usually generously dressed in a 
historical detailing; neither seller nor 
understands its original purpose or meaning. 
manufactured and marketed like any other 
merchandise. 


Still, this fairly strong desire to be a part 
historical continuum, timelessness and in a 
immortality is a genuine human need and it require 
architect's and planner's response. Unfortunatell 


| more time than one generation to organize our 


yrder to organize our settlements. 


ion may still persist, however. If there 
ong human desire or need, should we not at 
y to come out with some answers on the 
jood planning level? 


er could be the concept of "neighbourhood 
"This concept, if accepted, must of 
jeveloped by the collective effort of all 
in the neighbourhood planning process. The 


‘a discussion to help initiate such a process. 


cal approach to neighbourhood design is based 
snvironmental uniqueness. This leads to a 
put and massing of buildings and structures, 
during the maturation period. We can take it 
er. A rule may be established that two 
must not be the same. ach one must have 
visual characteristics which are 


asized. 
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Comprehension of spatial dimensions and orientation 
within the neighbourhood can be assured by establishing 
another requirement related to the basic layout of 
streets. In essence, we would like to make it possible 
for a visitor to travel through the neighbourhood with 
only marginal help from street signs, without having to 
stop and rotate maps upside down, and without having to 
stop and shout questions at the occasional passer-by. 


This requirement cannot be fulfilled without the 
introduction of some discipline and logic into the street 
pattern. Inevitably, a partial straightening would be 
needed. When discussing this idea with developers, the 
response was bluntly sincere: "We want curved streets 
because a prospective buyer must not be exposed to more 
than a few houses at a time. A whole street full of our 
houses is depressingly bare and it would scare a 
purchaser off." 


One might suggest that this sounds as if it were taken 
from the cookbook of the Borgia family. If poison is 
administered in very small dosages, it is not harmful. 
Over time, you become immune to it and who knows, you may 
even begin to like it. ; 


Those who not so long ago were trying to introduce the 
"maccaroni labyrinth" concept into neighbourhood design, 
against strong opposition from traffic departments, 
municipal engineers and of course developers, certainly 
had no idea how difficult it would be to replace it. 


Planners never win in this world. They are always hit by 
their own boomerang. 


The idea of "personification" can evolve into a broad 
system approach. It can encompass every aspect of 
neighbourhood design and planning. 


Wherever the land form description permits, we may 
consider an ornamental street pattern. Possibly we might 
even borrow some older, historically verified, urban 
spatial concepts, such as boulevards, focus points, 
tondels, and intersections. 


A properly executed urban design - third dimension 
planning - creates a unique neighbourhood and identity; 
it influences human spatial orientation, human behaviour 
and lifestyle in general. 


68 


Even in the very initial neighbourhood planning 


when studying the local climatic condition 
Ecochart, and the Land Slope and Orientation Anal 
can arrive at profound decisions related 
"personality" of the neighbourhood. 


The topography can be utilized more imaginative. 
bulldozer should turn into a sculptor's chise. 
highest point could be emphasized and could b 
focal point of the neighbourhood. The low 
filled with water, would give us a pond or an in 
network of water channels. 


In our future design guidelines, we may even 
that every neighbourhood must have a focal point; 
it should be seen not only from any place wit 
neighbourhood but also from the outside, as a sym 
an identification mark. A focal point could be 
or some other prominant building constructed on 
hill, a bell tower, a clock tower, a tall sculptur 
poles, etc. 


Special attention should be given to neighbourho 
and open spaces. Anyone who has had the opporti 


activities in Centennial Park in Etobicoke 
entire year would agree that there is a case 
. This successful concept could easily be 
to a neighbourhood level. A small, fifty 
. would tremendously enrich recreational 
accommodate a wide range of summer and 
A mini-Centennial Park for every 
jod is an idea worthy of consideration. 


1 approach to energy efficient neighbourhood 
ed on the premise that all living systems 
ecological systems such as shelters and 
€ subject to natural forces. We are an 
‘of the terrestrial as well as the celestial 
‘The cumulative effect of the sun-earth 
fests itself in a cyclical annual and 
in. 


Provide reasonably comfortable shelters 
ties without paying excess environmental 
| Te-introduction of the art of harnessing 
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the accidental and periodical forces of nature is of 
Particular importance during our present times of 
economic difficulties and uncertainties. 


It should be stressed, however, that the arguments 
Presented here must not be construed as anti-high 
technology statements. Quite the contrary: in our view, 
high technology appears to be the only remaining hope of 
solving our global problems without instituting tribal 
tyrannies and infant sacrifice rituals. 


The point is that in adopting the ecological approach to 
Planning our neighbourhoods and Communities, we would 
telieve precious manufactured energy to be used in other, 
more important areas. 


History is a’ merry-go-round. Chances are that in some 
distant future we might again be blessed with easy access 
to a seemingly inexhaustible source of energy. Let us 
hope that by that time we will be wise enough to develop 
our built environment more cautiously and responsibly, 
and we will avoid, if at all possible, the brutalities 
and pitfalls of the "cheap oil" era. 
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Part Three 


Designer’s Notebook 


“CONVENTIONAL CONTOUR MAP 
SLOPE DESCRIPTIVE MATRIX 
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200X200 BASE GRID 
SLOPE DESCRIPTIVE MATRIX 
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SUPERIMPOSED BASE GRID OVER CONTOUR MAP 
SLOPE DESCRIPTIVE MATRIX 
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DEGREE OF SLOPE % 
GENERATION OF SLOPE GRADIENT 
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SLOPE DESCRIPTIVE MATRIX 
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SLOPE DESCRIPTIVE MATRIX 


SLOPE GRADIENT DESCRIPTION 


SLOPE DESCRIPTIVE MATRIX (SOUTH SLOPES) 
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SLOPE DESCRIPTIVE MATRIX (FLAT) 


SLOPE DESCRIPTIVE MATRIX (WEST SLOP 


SLOPE DESCRIPTIVE MATRIX (EAST SLOPES) 
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MAXIMUM ENERGY RECEIVERSHIP 
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MINIMUM ENERGY RECEIVERSHIP 


SLOPE ORIENTATION DESCRIPTION 
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SEE PAGE..34 
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SEE PAGE..35 
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AND THE HORIZONTAL SURFACE 
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SURFACE (BACE OF THE PYRAMID) 


SOLAR PYRAMID GENERATION - AXONOMETRY 
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SOLAR ENVELOPE GENERATION 
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PERMISSABLE 
i) IMPACT AREA 


SUPER ENVELOPE CONSTRUCTED PERSPECTIVE SKETCH 
OVER A NEIGHBOURHOOD OF SEVERAL NEIGHBOURHOODS 


MAXIMUM DEVELOPABLE SPACE OUTLINE: SUPER ENVEL( 
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SEE PAGE.. 36 


COMPOSITE SHADOW OF a POLE 


VERTICAL SHADOWING RELATES TO 
BETWEEN JUNE AND DECEMBER 


OMANAL VARIATION. 


\F SOME OVERSHADOWING MUST TAKE 
PLACE — ALLOW HORIZONTAL (SEASONAL) 
SHADOWING, AS IT IS LESS HARMFULL 
AND PERMITS THE UPPER PART OF 
THE HOUSE TO UTILIZE SOLAR 

|. BEST ON EAST-WEST. menor, 


°F a a a 


COMPOSITE SHADOW OF A HOUSE 1 
BETWEEN JUNE AND DECEMBER 


2. OMLY EAST-WEST ROW HOUSES WOULD TOLERATE SOME 
@ (3° DEVIATION FROM EAST-WEST AXIS. 


3. VERTICAL OVERSHADOWING OF ONE HOUSE ON THE 
OTHER THROUGHOUT THE DAY. 


4. FOR THE SOUTH FACADE NOT TO SE OVERSHADOWED 
THAN “A” IS THE LIMIT OF SPATIAL RELATIONSHIP. 


SHADOW CASTING ANALYSIS 


SOUTH EXPOSURE - SOUTH ENTRANCE 


SPATIAL RELATIONSHIP ON CURVELINEAR 
STREET IS DETERMINED BY ee JUNE/ 
DECEMBER COMPOSITE SHADOW. 


WINDING STREET DESIGN 
SHADOW CASTING ANALY 
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THESE ALTERNATIVES 
STREET ARE ACCEPTASLE Sex 


__ SOUTH EXPOSURE /NORTH ENTRANCES 


! F 
4) NORTH SIDE DOES NOT 
REQUIRE A UNIFORM SETBACK. 


SOUTH SIDE OF HOUSE - “S 

ON THE SOUTH SIDE A UNIFORM le 

SETBACK ($ MANDATORY TO or. 
5 


AVOID VERTICAL OVERSHADOWING. 


NORTH SIDE _OF HOUSE 
WORTH SIDE DOES NOT 
REQUIRE A UNIFORM SETBACK. 


| ie 3 4 
SOUTH SIDE OF HOUSE THIS ALTERNATIVE IS ARCHITECTURALLY SIMILAR TO A G000 
ON THE SOUTH SIDE A UNIFORM LEAST DESIRABLE EXCELLENT SOLUTION, WO. 2 EXCEPT PLANNING 
SETBACK I$ MANDATORY TO AS GARAGE CAUSES. LEAVES SOUTHERN THAT THE SOLUTION, 
AVOID VERTICAL OVERSHADOWING. VERTICAL WALL EXPOSED ANO SOUTHERN 
OVERSHADOWING. PROVIDES PRIVACY. WALL Is 
SOUTH EXPOSURE/SOUTH ENTRANCES UNFORTUNATELY THE REDUCED 
WIDER FRONTAGE 
h LEADS TO LONGER 
STREET ROADS AND SERVICES. 


T/WEST STREET GARAGE /HOUSE 
SIGN GUIDELINES DESIGN RELATIONSHIPS 


SHADOW CASTING ANALYSIS - 
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LOT DESIGN (2 ROWS) KEY LOT DESIGN (4 ROWS) 


NORTH SOUTH STREET DESIGN 
SHADOW CASTING ANALYSIS 
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SHADOW EFFECT ON DIFFERENT SLOP 
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is a design tool which has been constructed 
uniqueness of the local climate and its 
ions in particular. A good understanding 
environment allows an architect or a 
e very important conceptual decisions at an 
As there are no two sites on earth 
each house and each neighbourhood 

ial design strategy. 


cochart is compressed. The magnitude of 
mg passes with a blink of the eye. 
| like travelling and 


and planning decision is to determine 
to the sun: 
1 sun strokes can we utilize and how 


exactly how much of the 


solar furnace attachment cost in a 
account. There are many variables 
the available and the actual number of 

the year temperature 
of structure (s/v ratio), cost of 


profiles, 


insulation, building material, utilization of passive and 


active solar energy harvesting systems, cost of land, 
cost of manufactured and delivered energy, .... 


Once it is established that the design is to be based on 


sun energy receivership (internal thermal balarce 
sustained to a determined degree by the sun), shadow 
casting is no longer just a nuisance. The sun's rays 
become a most precious commodity and access to the sun a 
matter of life and death (for both the occupant and the 


building). 


Consequently, the need to avoid and control shadows came 
with a sudden urgency. Escaping shadows became a new 
imperative. A handful of adventurists attempted to 
follow long forgotten ancient recipes. As with any 
obscured art, procedures were exchanged, traded, and 
copied. The pressures for inventing solutions were 
mounting, and tracing and copying the work of others 
escalated. Overloaded xerox machines are still producing 
new reports by recombining old ones. Thus, the transfer 
of knowledge and wisdom also carries misconceptions, 
mistakes, fallacies, oversights, errors, and omissions. 
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It has been quite rightfully concluded that a blanket 


requlation requiring a building structure to be totally 
exposed to the sun throughout the day and throughout the 
year might be self defeating. As a result, taking all 


the circumstances involved into account, the daily 
exposure time was narrowed down to the hours between 
09:00 and 15:00. Similarly, it became obvious that, on 
an annual scale, an insistance on a twelve-month exposure 
requirement might lead, in some cases, to energy 
penalties instead of to energy gains. 


In the hot cycle of the year, a reduction of exposure 
could be achieved by landscaping or by fixed and mobile 
shading devices. Blister prevention is a task left to 
the discretion of architects. However, the cold part of 
the year requires the attention of all the professionals 
involved. As demonstrated in the Ecochart analysis and 
in the Land Form Description exercise, first the basic 
design strategy has to be determined and hence the actual 
need for sun exposure. Only then can a planner determine 
the spatial relationships of individual developments. 
Thus, it would be utterly naive to impose regulations 
requiring spaces between buildings to be dictated by the 
length of the shadow on December 21st. It would be 


equally naive, however, to determine these  spatig) 
relationships by the shadows on January 21st, Februg 
21st, March 2lst . 


Energy conscious planning cannot be based on blanket 
provisions, but rather on performance standards, and gy 
the selection of techniques achieving those standards, 
The design of a neighbourhood or a building must relat; 
to its natural surroundings, to the diurnal and annual 
variations of the sun and to other forces put into motig 


by the sun. 


There is an obvious need for a measuring system flexibli 
enough to accommodate a variety of local environmenta! 
conditions, and a variety of designs and mechanica: 
options. The length of the shadow on December 21st ip 
combination with an Optional Grace Height is just such 
metering device. It is described in detail on the 
following pages. 


e distance between structures is determined by 
two components: 


the length of the December 21st shadow 
(varies according to the latitude and the 
topography) , 


the optimal grace height (varies according 
to planner's or architect's specifications; 


; provides for a precise control of the shadow 
in a cold anmal cycle (finer 
rformance calculations are possible); 


provides for local environmental oddities and 
it has a universal (continental) application; 


fides for the advent of new advanced solar 


gy harnessing systems and the subsequent 
sfitting and upgrading of solar harnessing 
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DISTANCE "A IS NOT ECONOMICALLY 
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BE TOO CLOUDY TO JUSTIFY THE 
‘SPATIAL REQUIREMENTS FOR NO 
JADING), REQUIRE THAT NO 
SHADOW CASTING TAKE PLACE 
BETWEEN THE HOURS OF (09:00- 
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DECEMBER 2! 
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A REQUEST THAT NO SHADOW 
CASTING TAKE PLACE (09:00- 
15:00) IN FEB./OCT. WILL RESULT 
IN AN EVEN SHORTER DISTANCE 
BETWEEN HOUSE NO.! AND NO.2 


AGAIN, WE SHALL EXPRESS THE 
DISTANCE “C" IN TERMS OF THE 
"OPTIONAL GRACE HEIGHT” OR 

THE “OPTIONAL GRACE DEPTH" 
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METHOD OF CALCULATION OF APPARENT SOLAR TIME 


The whole North American Continent 1s divided into six time zones: Newfoundland, Atlantic, Eastern, Central, 


Mountain and Pacific. 


The Central Longitudes (Reference Lines) of these zones are: 


52.5° Longitude Newfoundland Standard Time 
60° . Atlantic 5 2 
75° . Eastern ~ * 
90° by Central . > 
105° bs Mountain 4 - 
120° . 2 - Pacific Fi 7 


The precise calculation of solar time is very complex. However, the following simple method is sufficiently accurate 


for architect, planner or design professional. 


Step 1: During daylight saving time (last Sunday of April to last Sunday of October), subtract one hour 


from local time (local time is shown by your watch). This gives you the standard time. 


Add four minutes to the standard time for every degree of longitude if the site is east of the 


Central Longitude (Reference Line) or; 


Subtract four minutes for every degree of longitude if the site is west of the Central Longitude 


(Reference Line). 


(mee LONGITUDE (REFERENCE LINE) 


4 [ | 
west 
7 
! 
I 
! 
ysyey 


gy ae 


Step 3. Correct seasonal variations of the earth-sun geometry by adding or subtracting the following 


Minutes Seconds Minutes Seconds 
23 19 
39 04 
12 57 
19 22 
30 07 
40 53 


EXAMPLE : 


To calculate the solar time for Hamilton, Ontario at 12:00:00 hours (Hours:Minutes:Seconds) local time on June 2Ist - 


We know that: Local time is the time shown by your watch; 
Daylight saving time is in effect from the last Sunday in April to the last Sunday in October; 
Hamilton's longitude is 80° West, thus, 
Hamilton is located within the Eastern Standard Time Zone; 
The Eastern Standard Time Zone has its Central Longitude (Reference Line) at 75°, thus, 
Hamilton is located 5° West of the Central Longitude (Reference Line); 


The seasonal variation for June 21st is 00:01:40 (one minute, forty seconds). 


Calculation: 


Step 1. In June, Daylight Saving Time is in effect; thus, we have to subtract one hour from the local time: 


12:00:00° - 01:00:00 = 11:00:00 hours 
(Local Time) (Standard Time) 


Subtract four minutes for each degree of longitude from 1100 hours 


5 degrees x 4 minutes = 20 minutes 
11:00:00 hours - 20 minutes = 10:40:00 (10 hours, 40 minutes) 


Subtract the seasonal variation for June 21: 
10:40:00 - 00:01:40 = 10:38:20 
(10 hours 40 minutes A.M., minus 1 minute and 40 seconds equals 10 hours, 38 minutes and 20 seconds) 


June 21st, Hamilton, Ontario 
Noon (12:00:00 hours local time) = 10 hours, 38 minutes, and 20 seconds Solar Time. 
The difference between local time and solar time {s 1 hour, 21 minutes and 40 seconds. This is the 


constant difference throughout the whole 21st day of June. 


Thus, solar noon would take place when our watch shows 1 hour, 21 minutes and 40 seconds P.M. (that {s 


13:21:40 local time). At this time any given object would cast the shortest shadow of the day. 
Interestingly, June 21st happened to be the longest day of the year; thus, the shortest shadow of the 
21st day of June would also be the shortest shadow of the year. 
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uJ 
z 
ie) 
N 
lJ 
+ 
= 


43° North Latitude 
80° West Longitude 


[ toc time [090000 | 100000 | Moo | 2000 | 130000 | 14 00 00 15 00 00 
SOLAR TIME SOLAR TIME SOLAR TIME SOLAR TIME | SOLAR TIME ‘SOLAR TIME SOLAR TIME 


08 28 36 09 28 36 V1 28 36 12 28 36 13 28 36 


For Hamilton: 


14 28 36 


10 28 36 


JANUARY 217 
~00 31 24* 


FEBRUARY 21 08 26 12 09 26 12 10 26 12 11 26 12 12 26 12 13 26 12 14 26 12 


-00 33 48° 


10 32 36 11 32 36 12 32 36 13 32 36 14 32 36 


09 32 36 


MARCH 21 08 32 36 
-00 27 24* 3 


APRIL 217 08 41 12 09 41 12 10 41 12 M41 12 12 41:12 13 41:12 14 41:12 


-00 18 48¢ 


13 43 36 


10 43 36 VW 43 36 12 43 36 


MAY 21 
-01 16 24* 


UNE 217 
- 01 21 30° 


JULY 21 
-01 26 12° 


ABUST 21 07 36 54 10 36 54 11 36 54 12 36 54 
-O1 23 06* 


SEPTEMBER 21 07 46 48 10 46 48 VW) 46 48 12 46 48 
-01 13 12° 


OCTOBER 21 07 55 18 09 55 18. 10 55 18 11 55 18 12 55 18 
~01 04 42" 


NOVEMBER 21 
-00 34 06° 


DECEMBER 217 08 42 00 10 42 00 11 42 00 12 42 00 13 42 00 


07 43 36 09 43 36 


07 38 30 09 38 30 10 38 30 11 38 30 12 38 30 13 38 30 


07 33 48 09 33 48 10 33 48 11 33 48 12 33 48 13 33 48 


13 36 54 


13 46 48 


13:55 18 


10 25 54 1 25 54 12 25 54 13 25 54 14 25 54 


14 42 00 


-00 18 00* 

. * To convert solar time from any local time on this date, deduct this figure (e.g. February 21st, fs 00 33 48 hr. min. sec) 
EXAMPLE: 1. What will be the solar time on January 21 at 9:00 a.m. (09 00 00) local time? 
ANSWER = 03 00 00 - 00 31 24 = 08 28 36 (8 hours, 28 minutes, 36 seconds) 


EXAMPLE: 2. What will be the solar time on January 21 at 9:25 a.m. (09 25 00) local time? 
ANSWER 09 25 00 - 00 31 24 = 08 53 36 (B hours, 53 minutes, 36 seconds) 
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. 43° North Latitude 
For Hamilton: go° West Long{ tude 


[09 0000 | 100000 | 110000 | 120000 130000 | 140000 | 150000 | 


JANUARY 21 
+00 31 24* 


LOCAL TIME TIME LOCAL TIME LOCAL TIME LOCAL TIME | LOCAL TIME LOCAL TIME 


09 3) 24 24 13124~=6[ (12 31 24 13-31 24 14 31 24 “15 31 24 


FEBRUARY 21 
+00 33 48* 


09 33 48 11 33 48 12 33 48 13 33 48 14 33 48 15 33 48 


MARCH 21 
+00 27 24* 


09 27 24 11 27 24 12 27 24 13 27 24 14 27 24 15 27 24 


APRIL 21 
+00 18 48* 


09 18 48 1 18 48 12 18 48 13 18 48 14 18 48 15 18 48 


MAY 21 
+01 16 24* 


10 16 24 12 16 24 13:16 24 14 16 24 15 16 24 16 16 24 


QUNE 21 
+01 21 30* 


10 21 30 12 21 30 13 21 30 14 21 30 15 21 30 16 21 30 


JULY 21 
+01 26 12* 


10 26 12 12 26 12 13 26 12 14 26 12 15 26 12 16 26 12 


AUGUST 21 
+01 23 06* 


10 23 06 12 23 06 13 23 06 14 23 06 15 23 06 16 23 06 


SEPTEMBRR 21 
+01 13 12* 


10 13:12 12:13:12 13:13 12 14:13:12 15 13 12 16 13:12 


OCTOBER 21 
+01 04 42* 


10 04 42 


NOVEMBER 21 
+00 34 06* 


12 34 06 13 34 06 14 34 06 15 34 06 


09 34 06 


13 04 42 14 04 42 15 04 42 16 04 a 


DECEMBER 21 
+00 18 00* 


09 18 00 12 18 00 13 18 00 14 18 00 


* To convert local time from any solar time on this date, add this figure (e.g. January 21st, is 00 3) 24 hr. min. sec.) 


EXAMPLE: 
ANSWER: 


EXAMPLE: 
ANSWER; 


1. What will be the local time on January 2) at 3:00 p.m. (15 00 00) solar time? 
15 00 00 + 00 31 24 = 15 31 24 (3 hours, 31 minutes, 24 seconds) 


2. What will be the local time on January 2] at 2:45 p.m. (14 45 00) solar time? 
14 45 00 + 00 31 24 = 15 16 24 (3 hours, 16 minutes, 24 seconds) 


CONVERSION FROM SOLAR TO LOCAL 
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CONSTRUCTION OF ‘TRUE NORTH'- VITRUVIAN METHOD 


‘TRUE NORTH’ IS THE DIRECTION TOWARDS THE 
GEOGRAPHIC NORTH (EARTH'S AXIX). 

"MAGNETIC NORTH’, USED BY SURVEYORS, IS THE 
DIRECTION SHOWN BY A MAGNETIC COMPASS. 
SOLAR AZIMUTH, (AS ON OUR SHADOW TEMPLATES) , 
IS ALWAYS MEASURED FROM ‘TRUE NORTH’ 

‘TRUE NORTH’ ALSO CAN BE CONSTRUCTED ACCORDING 
TO THE DIRECTIONS ON THIS PAGE. 

ALTHOUGH IT WAS INTRODUCED BY THE ROMAN 
ARCHITECT VITRUVIUS, ( FIRST CENTURY B.C.), 
THIS METHOD WAS DEFINITELY KNOWN AND USED 


BY ANCIENT BABYLONIAN AND EGYPTIAN ASTRONOMERS. 


|. PLACE A POLE IN THE GROUND. 


IN THE MORNING, MARK THE END OF ITS SHi 
IS THE SHADOW OF THE POLE. ; 


3. ‘s' As CENTRE 'AB'AS RADIUS, DRAW A CIRCLE 
ON THE GROUND. 


5. DIVIDE pre DISTANCE 'c B' IN HALF AT POINT 'O. 


6. Join ‘ab! THIS LINE FROM ‘A’ TO 
TRUE NORTH. 


Part Four 


Policies and Guidelines — 


total time and effort devoted to Stage One, a 
mount was consumed in our quest to identify energy 
At neighbourhood planning measures throughout 
erica. There is a wealth of energy planning 
tion that till recently has passed unknown. Many 
‘principles, discarded in our era of energy 
5, have had to be relearned. The novelty and 
of energy planning dictates that no one 
lity can develop an omni-cure for our energy 
- Just as parts of this study will hopefully be 
readers to develop answers specific to their 


ant, the solutions to energy efficiency evolve 
‘process of innovation. In order to benefit from 
: ences of others, and not recreate the wheel, 
policies and practices of other communities 
ected and reviewed. 


"shopping" for concepts should have been 
beyond the bounds of North Amercia to cultures 
Tgy planning has always been considered a norm 
or Japan). However, this would have 
enlarged our scope and required resources 


6 


beyond the limits of this project. Such an undertaking 
is suggested for further study. 


Of the one hundred or so investigations performed, a 
selection of thirty has been included in Appendix "C". 
This selection is not a “best of"; rather it is a mixture 
of concepts highlighting the numerous approaches that 
have evolved. This reflects the relative novelty of 
energy planning, and the wildly ranging inherent site 
specific constraints. 


The evaluation process is exemplified by the following 
schematic. Together with a number of energy planning and 
design concepts devised by the study (PART THREE), the 
collected experiences of other communities were placed in 
the Analytical Matrix and evaluated for conceptual 
effectiveness and appropriateness for implementation in 
Hamilton. 


The Analytical Matrix basically consists of SIFT I and 
SIFT II. Once a concept has been identified, it is 
placed in the mouth of the matrix; if it successfully 
passes through the "coarse" evaluation or SIFT i, 4t 
proceeds to the "finer" evaluation of SIFT II. Those 


STUDY LOGIC 


Collected Policies, Regulations 
Guidelines, Strategies, and 
Experiences 


Concepts Evaluated as Most 
Appropriate or Useful to the 
City of Hamilton 


ANALYTICAL MATRIX SCHEM: 
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which filter through the matrix, ending up in 
@sket", are considered most appropriate and are 
into policies and strategies specific to 


iate proved otherwise under evaluation. 
all concepts to be considered were placed 
e matrix. The coarse evaluation (SIFT I) was 
d around three prime factors: accuracy, relevant 
a significant sift or cut in quantity. These 
e achieved by the following criteria: 


legality, 

sophistication, 
cost/benefits, 
environmental constraints, 
degree of innovation, and 
experience and results. 


ovided the study with an initial selection of 
that were further evaluated in two ways, SIFT 


i) According to their particular effects on 
development control: 


- deregulation, 
- modification, 
- new controls. 


ii) According to their particular effect on 
neighbourhood planning: 


site selection, 
building design, 
- land use, 
density, 


' 


- transportation, 
- development standards. 


The SIFT II evaluations form recurring themes in policy 
phasing (page 154) and determining those neighbourhood 
Planning issues most affected by energy efficient 
development. Those concepts which successfully filter 
through the matrix become tailored to neighbourhood 
development in Hamilton. 


MAJOR SCALE OF IMPLEMENTATION EFFECTIVENESS 


EVALUATION 
CRITERIA 


Degree of 
Innovation 


Experience/ 
Results 


Environmental 
Constraints 


eur 
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exietiog legal fxs 
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seversricarios 
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the bets of ite logic is formletion, Interpretation, 
a) 


siotcement 
tive Indicotes © relatively high degens of inpenions 


ty, 
ae inticaton © relatively Migh depres of impeding 
ty. 


iteris measures the option’s cost effectiveness in terme 
‘efficiency reslives. 


9 


Traditional 
| Sesto 


Ree) 


© tale criteria measures the emviroomental characteristics of the 
geegeert 


= 


toposes § IEaphY. 
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‘=> aren very 
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* s raniog 
therefore 


ures the degree of novelty or newness characteriatics 
long with the exsoclated degree of ettitedinal and 
le change and resistance required for leplenestetion. 

five Indicates thet the option Is very traditional end 

re anil to stator quo. 


oe 
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Sof lnplemantation tequiren a high degree of change to processe 


and atte 
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saris meenares the experience and ressits of the bption. 
developer sdoption, end 
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* # ranking of five indicates high quality positive revolts, and 
# kanklng of eoe indicates extreme negative reevits 


2 rating 


of three Indicates that no experience has been recorded. 
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SIFT II 
OPTION: 


The next step was to utilize the "basket" formulations 
and suggest improvements to existing City of Hamilton 
neighbourhood planning policies (page 122) and controls 
(page 155) to facilitate energy efficiency. 


Generally speaking, those concepts which ended up in the 
collection "basket" revolved around two different and 
sometimes competing goals: energy conservation via 
superinsulation or passive solar collection. The 
objective of the former is to isolate the inside from the 
outside; the latter integrates building design and site 
planning to conserve energy. Combination of the two 
often provides the best results (page 51). 


The results of the matrix indicate that many concepts 
have focussed on low cost methods involving little 
political or development risk to reduce energy 
consumption. The few comprehensive concepts that were 
identified show that most municipalities operate on a 
"monkey-see-monkey-do ad hoc" basis. Rarely do any of 
the concepts predict their potential energy savings. 
Rather it was assumed, erroneously at times, that the 
theoretical benefits would be realized and this was 


accepted as justification. This too is a reflecti 
the sophistication of energy planning. 


The subjectivity of the evaluation proces: 
recognized. The study team decided that this part 
form of evaluation would; produce the best results 
the resource constraints. Although there are s 
reference sources chronicling energy conser 
activities, few provide an evaluation and no 
possessed the intent to implement. Had it 
purpose of the study team to design an oO 
analysis, the study costs incurred would have 
For this reason, the design of the Analytical 
lends itself to computer adoption for objective a 
at a later date. 


Qwing policies have been established to direct 
elopment towards energy efficiency. Based on 
ding logic, the following policies are the 

an extensive review of national and 


onal energy conservation initiatives. During 
g" the knowledge and efforts of others, one 
jst striking observations was the amazing degree 
‘arious concepts either touted or employed to 
ergy. All were placed in the Analytical 
e energy planning concepts which successfully 
through SIFT I and II evaluation have been 
d into manageable land use policies for Hamilton. 


this study investigates the development of 
ted at energy efficient new neighbourhood 
- Although social, transportation, environ- 
nd other planning priorities comprised a basis, 
listic approach, through which the following 
) es were developed, they have been well 
1 the past and need not be included here. 
study assumes that energy efficient land use 
t be given a higher priority in the planning 


process, it should not be placed on a pedestal precluding 
other planning priorities. 


Land use planning, energy conservation, urban economics, 
and quality of life are all in a mutually supportive and 
complex relationship that demands a wholistic approach. 
For example: land use policies which increase densities 
by curbing urban sprawl reduce the need for extended 
municipal servicing, promote mass transit rather than 
automobiles, decrease space heating demands, preserve 
agricultural land, and reduce the amount of pollution 
created from the dissipation of energy. 


Many energy efficient principles require the wholistic 
approach to facilitate integration with other planning 
priorities in order to be effective (e.g. solar access 
and street design). Design options taken singularly may 
be ineffective or have a low potential for conserving 
energy. The combination of such options through the 
wholistic approach will produce energy savings that are 
more significant. It should be emphasized that the 
development of new energy supplies or conservation 
measures cannot compensate for inefficient neighbourhood 
design. 


SUGGESTED NEW NEIGHBOURHOOD DEVELOPMENT POLICIES 


Conversely, conflicts may also result between energy and 
other planning policies, e.g. the reduction of through 
traffic in neighbourhoods may conflict with the objective 
of conserving energy by reducing construction and trip 
length. The wholistic approach explains the beneficial 
or facilitating effect of energy planning on other land 
use’ objectives. The wholistic approach also provides for 
more informed decision making, creates a broader platform 
of support for energy planning, and establishes policies 
and practices that can easily be expanded to include 
other conservation options at a later date. When a 
conflict is identified, a conscious decision is required 
on whether or not to forfeit energy efficiency. 


The fact that there is no one change or adjustment that 
will produce massive energy savings should neither 
surprise nor disappoint us. The subdivision process, 
from design through approvals, construction, and sales, 
has been continually modified to serve society since its 
inception. Energy efficiency is but another modification 
in the evolution or maturation of this process (page 54). 
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By the City enacting policies addressing energy 
new neighbourhoods, it is providing residents and 
authorities with guidance on the planning = 
incorporated into various forms of develop 
decrease energy consumption. These energy polici 
serve to increase awareness of the need to et 
energy, and provide clear indication of the 
measures which should be implemented in nei 
developments to decrease the amount of energy 
Consumer and developer conditioning, or 
requires the stimulus of municipally adopt 
efficient land use planning policies. 


The City has an opportunity to assist the 
industry in designing more energy 
neighbourhoods, rather than inhibiting the 
these organizations. As the cost of energy 
more prominant role, local development reguli 
recognize this trend to ensure the economic well-b 
the community. 


ysed policies are grouped according to: 


Standards; and 
Municipal Action. 
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SITE SELECTION 


To maximize energy efficiency, it is necessary to develop 
a basic understanding of the site characteristics. The 
higher and ever increasing cost of energy requires 
analyzing the site problems and potentials in the 
beginning, as opposed to using energy intensive 
architectural and mechanical modifications to overcome 
mistakes in site selection and orientation. 


From an energy efficient perspective there are advantages 
and disadvantages to any site. Proper site analysis of 
natural constraints ensures that the right land use 
activity will be placed in the right location. 
Modifications to the site should be minimized. The site 
development should be designed to enhance the liveability 
of the people and minimize energy consumption, without 
harming the site's ecology. The principles involved here 
are fully explored in PART TWO. 


Every site analysis should consider the appropriateness 
of the land for the proposed development. For example, 
land often designated for urban construction may also be 
suitable for agriculture, natural resource recovery, or 


recreation. Urban expansion should be coc 
contiguous, and directed towards land that will 
increase direct and embodied energy costs that wil 
incurred by "farming" more marginal lands further 
urban markets. 


Climate, topography, and vegetation are the three 
constraints in eneray efficient site analysis. 


Climate: 


Each site possesses its own unique microcl. 
Hamilton is fortunate in that detailed "Eco 
describing air temperature, sunshine, heating, ci 
precipitation, relative humidity, soil temperature, 
and shadows have already been prepared for the Cit 
are further refined as a result of this study ( 
PEN) < This data may be readily adapted to indiv. 
sites by developers and planners to facilitate 
efficiency. For instance, a certain site may ha’ 
sunny periods, possibly precluding single-family d 
housing with passive solar design and emph 
superinsulated higher density development. 


They also affect the site's vegetation pattern 
roclimate. From greatest to least: south, flat, 
and north slopes receive varying degrees of 
adiation. East slopes heat up earlier in the 
are cooler in the afternoon. West slopes 
er in the morning and are hotter in the 
North slopes receive the least insolation 
and flat slopes receive the most because of 
ntation. This suggests that structures 
solar energy be placed on south and flat slopes 
uses such as commercial or open space, which 
insolation, be located on slopes receiving 


may create fog zones or cold air pockets as 
's more dense than warm air and sinks. Ridges 
S usually have a higher average wind velocity 


velocity created by trees and buildings. 
ain axis parallels the direction of wind 
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Sites with the main axis perpendicular to wind flow can 
cause a downwash effect, decreasing velocities and 
increasing turbulence. 


Life cycle costing may indicate that modifications to the 
topography, e.g. grading for south slopes, will provide 
substantial benefits in future years. The costs of 
energy-efficient planning and development must be 
measured against the savings of energy and enhancement of 
comfort over time. 


Vegetation: 


Present technology and experience suggest that the. most 
effective landscaping designs to increase a building's 
energy efficiency are achieved after construction. 
Although known to control wind, insolation, and snow 
patterns to increase energy efficiency, landscaping is 
extremely site specific and requires a tailored response 
for each building. At the planning stage, existing 
vegetation can sometimes be used to implement landscaping 
designs at great savings and quicker results than 
clearing a site and replanting. 


Vegetation acts like an insulating blanket modifying Objective 


fluctuations. Plant cover cools’ the 
i) Analyze development site 


microclimate, and vegetation to fat 
optimum energy efficient land use. 


temperature 
surrounding air by providing shade, absorbing radiation, 


and transpiring moisture for evaporation. Plants may be 
landscaped to increase or decrease wind velocities, 
directing winter winds away from and channelling summer 
breezes to buildings. Energy efficient planning finds 
the right balance between natural forces to implement 
warm summer cooling and cold season heating. 


INCIDENTAL WINTER STORMS 


ed Policies 


approval of proposed neighbourhood 
‘elopment, require the submission of site plans 
ich detail orientation and angles (steepness) 
of all slopes, i.e. Slope Orientation Synthesis. 


not squander the potential of flat areas or 
slopes with proposed development not 
signed to utilize solar energy. 


approval of proposed neighbourhood 
elopment, require that site plans have regard 
monthly microclimate characteristics, 
air quality, air temperature 
uations, hours of sunshine, heating and 
degree days, precipitation, wind speed/ 
y/direction, i.e. Ecochart. 


approval of proposed neighbourhood 
ent, require the submission of site plans 
detail existing vegetation, noting: 
on, species, height, and shadow patterns. 
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v) 


vi) 


vii) 


For approval of proposed neighbourhood 
development, require the submission of site plans 
which detail existing man-made features, noting: 
location, type, function, height, and shadow 


patterns. 


Ensure that a proposed development maximizes 
energy efficiency by minimizing the need for 
altering present site conditions. 


Develop a landscaping plan to guide the 
municipality's tree planting activities to 
increase the energy efficiency of existing and 
Proposed land uses. 


LAND USE 


Mixed use development expedites the adoption of energy 
conservation measures and renewable energy technologies. 
As varied land uses are integrated, service and 
infrastructure networks, travel distances, and resource 
requirements are sizeably reduced. Any measure which 
reduces the average trip length, particularly work trips, 
will reduce energy consumtion significantly. The 
efficiency involved with mixed land use is essentially to 
attempt to produce the best integration of mutually 
supporting land use activities (synergy). 


There are many complex and nebulous variables that must 
work in concert to achieve mixed land use energy 
savings. It should be emphasized that our spatial 
separation between work and home environments is very 
strong. No one can ensure that habitants of mixed use 
development will actually shop or work in the 
development. Those developers who constantly register 
the cultural preferences of consumers know that many 
would find it undesirable to live in close proximity to 
their place of employment. 
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Assuming our cultural values of preferring 

land uses change little in the near futul 
interesting energy and socio-economic rel 
presents itself. For instance, there is a definite | 
towards downtown housing in mixed land use 2 : 
those that can afford the high costs. Household 
affluence are shifting to the suburbs where their | 
costs are higher, and where the only affordable he 
is high density in mixed use areas that do not 
positive cultural values of downtown mixec 
development . It is plausible that lower 
households will end up bearing the brunt o 
conservation. 


In general, municipal planners and the 
industry share a basic cautiousness towards 
development. Development cost is directly prop 
to risk. The large amount of: up-front — 

resources required limits the number of companie 
can become involved in the construction of mi: 
projects. Joint ventures are a solution but ni 
for there is a fear that if one of the pa : 
there will be a bowling pin effect on the whole 
The relative unfamiliarity of mixed use \ 


p with the required changes and inherent delays to 
yo use zoning of most neighbourhoods, increases 
Although the embodied energy savings attributed to 
land use are massive, this is of little 

ce to developers who are concerned with 
g profits by minimizing costs. 


‘mixed use neighbourhood developments to achieve 
fficiency is a long-term strategy that may not 
esults for some time. Not unlike other land use 
it takes time to determine the benefits and 
of energy efficient land use planning. It 
in order to realize the optimum efficiencies 
land use planning, the practice must be applied 
density nodes, especially where existing 
ture is in place to support such development, 
to low density neighbourhood development 
Zones, page 54). 


eighbourhood level mixed land uses should be 
a location which is most accessible to 
destrians and cyclists. Smaller scale mixed 
opment (e.g. five-storey apartment building 
floor commercial, office, institutional, or 
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recreational) in new neighbourhoods will increase thermal 
efficiency and reduce the number and duration of 
automobile trips. Surface/volume ratio and distance 
association aspects of mixed use planning are discussed 
in PART TWO, page 40). 


The energy savings of mixed use development will never be 
sold or successfully encouraged if its support lies 
solely on the goal of energy efficiency. The wider 
benefits of mixed land use planning should be compiled to 
build a base for the promotion of such development. As 
new neighbourhoods are built, it will become obvious 
which options lead to the greatest energy savings. 


Objective 
i) Encourage people to live in proximity to activity 
centres and particularly their place of 
employment through the development of 


multi-purpose land use centres as opposed to the 
scattered segregation of land use activities. 


Suggested Policies 


i) 


ii) 


iii) 


iv) 
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Promote, where complimentary, mixed lan 
developments through multi-purpose land 
zoning, or through performance standards 
facilitate mixed land use. 


Needless travel can be avoided if comm 
(barks, restaurants, etc.) and public 
libraries, etc.):services are located i 
immediate areas they serve. . 


Locate community facilities such as $ 
churches, libraries, recreational fac. 
other public buildings in 

structures within the areas they serve 
the periphery of the development. a 


Locate community facilities in new r 
nodes, on a transit line, and cer 
population to be serviced. 2 


Maintain 
employment opportunities and households in 
ous planning districts to decrease the length 
journey-to-work trips and generally increase 
energy efficiency of the transportation 


a balance between the number of 


zoning restrictions which currently 

bit businesses operated from the home if the 

erations do not generate pollutants’ or 
ssive traffic. 


opments which will have a significant impact 


jhould be located in developed areas presently 
by established infrastructure networks. 


transportation routes with utility 
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x) 


xi) 


xii) 


Design utility corridors as open space for 
recreation and as access to open space and 
Tecreational opportunities. 


Design open space areas, e.g. parks, utility 
corridors, graveyards, etc., as buffer areas 
controlling shade and wind. 


Establish "maturation" policies and zones to 
provide for the future accommodation of new and 
additional land use activities. 


BUILDING DESIGN 


Energy efficient subdivision and building design 
maximizes natural on-site features to reduce heating, 
cooling, lighting, landscaping, and servicing costs. The 
energy efficient design of mew neighbourhoods is the 
lowest cost, easiest, and most marketable alternative in 
decreasing non-renewable energy consumption. The 
implementation of energy efficient design will invoke a 
minimal degree of consumer resistance because it is not a 
tradical approach but merely a refinement of existing 


neighbourhood planning. 


The precise principles of the passive solar approach have 
been developed in PART TWO. For the purposes of this 
section, energy efficient policy formulation for building 
design is based on the premise that any building with its 
longest axis oriented east-west will gain the minimum 
amount of heating during the summer and receive the 
maximum during the winter. Unobstructed solar access and 
the proper orientation of the building, together with the 
sensitive placement of doors, windows, and thermal mass, 
result in substantially lower energy costs for the life 
of the structure. 


Objectives 


i) 


ii) 


iii) 


iv) 


v) 
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The optimum sun and wind orientation ¢ 


efficient elements such as super 
atrium, or earth sheltered design; and 


The use of appropriately selected 
vegetation that will reduce 
consumption of buildings. 


approval of proposed neighbourhood 
lopment, require conformance to the proposed 
gy Use Assessment (page 164). 

C approval of proposed neighbourhood 
2 elopment, require the submission of site plans 
hich detail, in addition to existing 
irements: lot, street, and building 
pientation; landscaping, placement and type of 
; shadow patterns; solar access; wind 


1 selected areas (maturation zones, page 54), 
e height, yard projection, front, side, and 
yard zoning restrictions. Adopt Solar 
opes in their place. Solar Envelopes 
litate energy efficiency as well as maintain 
he reason d'etre for the previous restrictions. 
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iv) 


v) 


In areas where Solar Envelopes are deemed 
inappropriate: 


- design lots that are wider and shallower, 
elongated in an east-west direction, 
maintaining the total lot area and useable 
open space, but increasing southern exposure; 


- set uniform rear yard setbacks for north entry 
units and uniform front yard setbacks for 
units with a south entry; 


- provide wide sideyards on north-south streets 
to avoid shadowing problems between adjacent 
buildings; 


- allow ffor slightly greater frontage on 
north-south streets to permit sun penetration 
into second storey windows and to minimize the 
blockage of sun on the south face by garages. 


Develop proposed buildings to maximize energy 
efficiency by minimizing the need for altering 
present site conditions. 


vi) 


vii) 


viii) 


Require all new draft plans of proposed 
subdivision to be designed with regard for the 
energy efficient guidelines contained in PATH I 
or PATH II. Council should direct the Planning 
and Development Committee to consider energy 
efficiency when reviewing plans. 


Ensure that all developments which are subject to 
site plan approval agreements will not mitigate 
the potential passive solar energy gain of land 
uses within, or in close proximity to, the 
proposed development . 


Encourage the Regional Municipality of 
Hamilton-Wentworth to allow its approved draft 
plans of subdivision to lapse if the plan has not 
been registered within three years of receiving 
draft approval; or, if the subdivider indicates a 
preparedness to redesign the draft plan with 
regard for Council's energy efficient design 
criteria, then extend draft approval for periods 
of one year until registration of the redesigned 
plan. 


IRT ATION 


neighbourhood scale, common sense dictates that 
efficient transportation system planning involves 
integration of land uses to lessen the need, 
e and number of trips. As land use planning 
densities, transportation system design, land 
ment, etc., one can assume that energy 
in transportation can be achieved through 
mg (distance associations, page 57). Indeed, a 
of theoretical research supports this 


ct vely reduce transportation energy demand at the 
urhood level requires land use design which 
trip generation, distribution, distance, and 
ravel. This would entail broad changes to our 
| values that will likely not be realized in the 
n of this study. Planning can promote or 
~ such changes and facilitate their eventual 
but it will not determine energy efficiency. 


ely believed that the private automobile will 
to be the primary mode of travel for 


inter-neighbourhood trarportation. Present and foresee- 
able market preferences for single family detached 
housing in segregated neighbourhoods often preclude the 
cost-effective use of public transit. The provision of 
public transit by itself is not enough to charge 
behaviour and its facilitation in areas where it will be 
under-utilized is energy inefficient. 


Improved effectiveness of the street network can be. 
achieved through traffic control, roadway improvements, 
and the promotion of non-traffic related programmes such 
as variable hours to spread out peak hour traffic flows 
in areas of concentrated development. 


Narrower and straighter local streets will reduce 
construction material requirements and driving time. The 
nunber of streets connected to the larger city street 
network should be kept low to reduce through traffic in 
the residential areas. Both sides of streets should be 
developed to maximize use of the street. Walking and 
bicycling should be promoted as the primary means of 
travel for intra-neighbourhood transportation. 


Objective 


i) 


Maximize energy conservation by reducing 
consumption of conventional fuels, improving 
travel efficiency, and promoting the substitution 
of alternate fuel sources. 


Suggested Policies 


It is estimated that 50 per cent of all direct 
used by a single family household is attributable to 
use of the private automobile. 


Internal neighbourhood design elements to achieve 
efficiency in transportation include: 


i) 


ii) 


iii) 


Encourage the agencies involved to maxi 
Public transit use by the neighbourhood th 
the provision of bus shelters, route 
displays, benches, and paved waiting areas. 


Encourage major employers to provide empli 
transit passes and secure employee bic 
stations in lieu of free parking. 


Promote a mix of land uses, multi-p 
centres, and compact design to enco 
intra-neighbourhood walking and bicycling. 


ire the provision of a walkway/bikeway system 
hich connects with a continuous community system 
facilitate convenient safe access to local 
commercial, institutional, recreational, and 
sublic transit; and encourages inter-neighbourhood 
Iking, bicycling, cross-country skiing, etc. 


ize existing four-way stop intersections on 
roads and limit all new four-way stop 
on collector roads to _ those 


ntersections 
ersections where such signs are necessary to 
litate the orderly flow of traffic. 


romote the development of controlled access 
ways and limited access arterial and 
ector roads to increase the efficiency of 
: r-nei ghbourhood traffic circulation. 


all road sensors at all traffic lights; 
mize total length of street network; avoid 
ad ends. 


higher density residential and major 
ployment developments toward arterial roadways 


ix) 


x) 


xi) 


x) 


and public transit junctions, thereby increasing 
the convenience and reducing travel distances for 
the maximum number of people. 


Continue to improve the effectiveness of existing 
and future roads so as to minimize unnecessary 
energy consumption, i.e. reduce the number of 
intersections, maintain quality road conditions, 
etc. 


Encourage a system of staggered work hours for 
major employment concentrations to reduce traffic 
congestion, e.g. flex hours, part-time employ- 
ment , homework via telecommunications, etc. 


Encourage the appropriate agencies to permit the 
distribution of propane and compressed natural 
gas at service stations. 


Facilitate efficient transit service by arterial 
or collector street plan rather than a 
curvilinear street design. 


DENSITY 


The potential for energy efficiency in new neighbourhoods 
is greatest when development is compact and contiguous. 
Such an urban form reduces the distances between various 
land uses, reduces the amount of energy required to heat 
and cool individual building units, and facilitates the 
more intensive use of land and infrastructure. 


An overall increase in the density of development means 
not developing the sprawling suburbs that have been the 
norm since 1950. Due to the common walls and smaller 
surface area to volume ratio, higher density development 
offers lower space heating and cooling demands. 
Increased densities facilitate mixed land use as a wider 
range of land uses can be supported in a closer proximity 
to residences. Increased densities also provide for the 
more intensive use of public transit, and generally 
reduce per capita transportation costs. 


Maturation or growth of an urban area is best. 


accommodated by infilling and redevelopment of already 
serviced land (pages 54 to 57). Urban sprawl, as a form 
of expansion, is decidedly energy inefficient. The 
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polycentric urban pattern appears to be more 
efficient than linear or concentric lan 
arrangements, mainly because it decreases © 
congestion, thus increasing vehicle fuel use ef ici 


The energy conserver society pushed by senior 
government is in constant collision with our 
momentum. Energy efficient strategies requiring ¢ 
at this time, to cultural values will have only 
success. For instance, increasing »nei 
densities could meet stiff resistance as there ¢ 
values placed on the space, location, privacy, 
etc. characteristics of detached housing. Per 
such values and expectations cannot be ignored o 
quickly. } 


A sub-optimal or conditioning strategy to achi 

? 
efficiency through increased densities is to 
"cluster housing" concept. This is one of 


the length of road, sewer, water, ai 
networks, while still providing the amenit 
neighbourhood development at densities of 50 
per hectare. 


ive sub-optimal strategy would be house 
Although generally prohibited by neighbourhood 
se «sharing is spreading among persons not 
2 Mecessary resources for, but desiring the 
of, single family detached development. 
promoting house sharing would attract young 
Ting the home buying cycle and, for elderly 
ld provide a housing solution superior to 
by our present institutions. 


Objectives 


i) 


ii) 


iii) 


iv) 


Provide for the development of well-designed 
increased densities for all land use categories; 


Promote the development of increased densities 
with mixed land uses along transportation 
corridors; and 


Promote the development of small parcels of 
vacant land or under-utilized land within urban 
areas; ensure that areas designated for new 
neighbourhood development are in close proximity 
to existing developed areas. 


Require the planning and development of 
Maturation Zones within specific areas of 
neighbourhoods. 


Suggested Policies 


i) 


ii) 


iii) 


iv) 


v) 


vi) 


vii) 


Increase neighbourhood densities by promoting 
development of low-rise, medium, and high-density 
housing; 


Encourage "cluster" and "zero lot line" 
developments; = 


Reduce residential lot size requirement where 
appropriate; 


Reduce lot frontages where possible; 


Ensure that all local roads have lots on both 
sides; 


Orient increased density developments toward 
arterial roadways and public transit junctions; 


Permit the development of homes that may be 
easily partitioned to create a semi-attached unit 
at a later date; and 


viii) 


ix) 


Plan for Maturation Zones (page 54) 
for increased densities in the fut 
developing for current market values by ¢ 
large lots which may be subdivided to 
infilling at a later date. 


Relax zoning restrictions to permit 
in specific areas. 


EMT STANDARDS 


nt energy and development costs can be saved by 
iquated development standards. The subject 
) municipal development standards has already 
gughly investigated in much greater detail than 
; presented here. Yet outdated development 

continue to exist out of convention, reluctance 


and ignorance of improved design 
Just as energy efficiency does not entail 


esign standards for roadway facilities in 
1 areas, for example, can lead to significant 
ions in housing as well as requiring fewer 
less maintenance, and contributing to more 
ving development. This can be achieved 
the same time maintaining standards which 
provide for the health and safety of 
Modified standards for capital works in a 
c combined with increased densities, can 
e the rate of increase in housing costs that 


~ 
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might be associated with other energy conserving measures 
such as increased insulation, air tightness, glazing, etc. 


Development standards are an element of energy efficient 
land use planning. The following policies represent 
easily implemented strategies which produce immediate 
benefits and encourage the use of energy efficiency to 
reduce energy utilization and costs. 


Objective Suggested Policies F 


i) Increase the cost effectiveness and energy i) 
efficiency of new neighbourhood development by 
modifying inappropriate development standards. 


ii) 


Encourage the adoption of the follo 


storm drainage system for new low 
neighbourhood development : 


- permit roof downspouts to discharge at gi 
service; 


- allow foundation drains to connect to 
sewer; 


- realize that, to maintain present sta 
is not necessary for storm sewers to 
individually service each building 


- permit the use of drainage swales 
detention ponds to control storm 


use of double service 
appropriate. 


romote the design of streets which minimizes 
ading quantities, designs with topography, 
ds excessive runoff, and minimizes the need 
r storm sewers. 


0 reduce pumping, discourage construction in 
igh areas or in areas far from source of fresh 
or sewage treatment. 


fy sidewalk development standards to actual 
e.g. sidewalks on local roads may be 
ecessary if a linear park/pathway is provided. 


de flexibility to allow on-site waste 
al systems. 


fy pavement widths on local roads to eight 
ss, and to seven metres on minor local roads 
mew neighbourhoods developments; or as 
ended in Ministry of Municipal Affairs and 
ig publication, "Urban Design Standards". 
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viii) 


ix) 


x) 


xi) 


xii) 


Modify right-of-ways on local roads in new 
neighbourhood developments from 20 metres to 17 
metres on the condition that solar access is 
maintained for the greatest number of buildings 
possible. 


Increase the distance between street lighting 
fixtures and use high efficiency sodium lamps for 
street lighting. 


Keep municipally owned lawn areas to a minimum. 
Select low maintenance climate adapted vegetation 
(e.g. along median strips) and maintain open 
space dedications in their natural setting. 


Relate parking requirements to actual needs, 
consider revisions to requirements if supported 
by analysis, or conforms to C.M.H.C. "Parking 
Area Advisory Document". 


Encourage regulatory agencies to be receptive to 
innovative design ideas. 


GENERAL MUNICIPAL ACTION 


There are a number of strategies that do not fall under 
the preceding categories that may be used to reap the 
benefits of energy efficiency. Hamilton can indirectly 
control the energy efficiency of neighbourhood 
development through the issuance of building permits, the 
planning of public facilities and services, 
transportation and utility phasing, major expenditures in 
the public sector, economy and taxation. 


The following list describes general strategies that a 
municipality can employ to increase the energy efficiency 
of new neighbourhood development . 


i) Actively pursue federal and provincial funds to 
develop, maintain, and expand energy 
conservation programs and demonstration 
projects in order to gain the most in 
experience, benefits and recognition. 


ii) 


iii) 


iv) 


v) 


Amend the property standards by-law to & 
buildings to have a_ reasonably eff 
furnace; performance standards may be 
from the CMHC. 


Require a life cycle costing analysis 
of the approval process for all 
municipal expenditures related to developn 


Promote the development of waste 
programmes; the disposal of wastes 
permit the recycling of materials 
capture of energy from non-recyclable 
(e.g. incineration (SWARU), landf: 
production, or community  faciliti 


composting). 


Promote the use of locally produced | 
foodstuffs, construction materials, 
etc. to reduce transportation osts 
provide land for collective gardening p 
open space areas; give priority to loca 
bids; or relax restrictions against c 
animal raising in urban areas. 


Initiate a study to investigate department 
rogrammes and procedures which act as barriers 
‘to energy efficient land use planning; suggest 
if ives for adoption of energy efficient 
policies and strategies; staff training and 
‘elopment ; and the assignment of 
sponsibility and accountability for analysing 
energy efficiency of development proposals. 


Initiate a study to determine the advantages 
d disadvantages of managed urban woodlots on 
public and private open spaces. 


Co-operate with Hamilton Region Conservation 
Authority and the Ministry of Natural Resources 
provide regional and city parks within or in 
e proximity to the City to discourage long 
ance trips for short term recreational 
es. 


local financial institutions to 


the market rate and/or requiring a 
ased down payment . 


x) 


xi) 


xii) 


Establish an information service/conditioning 
campaign directed at developers, builders, and 
Tesidents to essentially promote the policies, 
strategies, and principles involved in Energy 
Efficient Design. 


Sponsor neighbourhood seminars, or outreach 
programs, to explain to existing and 
prospective residents of energy efficient 
development the energy saving features of their 
homes, demonstrate the economic advantages, and 
suggest behavioural changes for even greater 
energy savings. 


Encourage the use of energy audits to determine 
the manner in which the efficiency of land uses 
can be upgraded. 


DISCUSSION 


An obvious result of the misnomer "energy crisis" has 
been an increased awareness of the need to conserve 
energy. Yet the real implications of energy conservation 
are still not widely understood. Many people feel that 
incentives and programs for energy conservation will only 
increase unemployment, halt economic growth, and 
generally put the brakes on "progress". One can see that 
the concerns of inertia change little, for these are the 
same arguments used against the adoption of environmental 
planning in the seventies and social planning before that. 


Actually, the emergence of energy planning is not a cause 
of, but a consequence of, a poor economy. Profits must 
now be "squeezed", with greater emphasis placed on the 
significant cost benefits of energy conservation. We are 
now being re-taught or reconditioned to the economics of 
saving energy. What may seem like unpopular changes now 
will, in fact, become desirable in the near future. 
These changes riddled the research and preparation for 
this report. A few are highlighted here as new 
directions for planning. 
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WIND CONTROL FOR NEIGHBOURHOOD PLANNING 


The design of energy efficient housing units ¢ 
beyond construction details such as insulation and | 
barriers. Designing to reduce energy consumption 
early planning stages by including the effects | 
microclimate (wind, snow, sun) has only recently 
consideration. Although all aspects of the 

are important, the wind has one of the greate: 
on energy loss. Research has been done to determ 
actual energy consumption due to wind infil 
little is known about approaching the problem 
planning level. 


Planning guidelines would enable designers to 
assess their designs on the basis of wind 
However, before these guidelines could be d 
there are a number of questions that 
answered. First, what are the effects of st: 


as well as the natural sheltering capa 
landscaping and terrain. For example, L 
following two subdivision plans would provide 
overall shelter from the wind. Plan "B" b 


NEW DIF 


use of landscaping (both natural and added) 
r row housing units to protect the single family 
n addition, the street layout opposes the 
ng winds, therefore dissipating the wind. 


Plan "B" is best suited, there are still 
s that should be answered, such as: 


at is the basis for the above judgements? 
w do you convey this knowledge to planners? 
is the probable wind environment around "B"? 


d help answer these questions. Compiling 
speeds around typical residential layouts 
e basis for the wind guidelines. To approach 
em with field measurements would not only be 
labour intensive, the residential configurations 
for study would be very limited. Research of 
is much more adaptable to the laboratory 
_ velocities around scale models could be 
corded utilizing a wind tunnel. Numerous 
1 layouts could therefore be examined within a 
of time. The information gathered during 
could be compiled into qualitative design 


criteria that would illustrate the fundamentals of wind 


control, 


thus enabling designers to reduce wind 


infiltration and related energy losses at the planning 


level. 
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C.A.D. PLANNING (COMPUTER ASSISTED DESIGN) 


The age of computers, expounded by futurists for decades, 
has become an expanding necessity- for municipal 
operations and possesses massive implications for land 
use planning. For instance, in contrast to the high 
amount of energy required for transportation of goods and 
people, only a relatively low amount of energy is 
required to convey information. while transportation 
costs are soaring, the cost of telecommunication is 
shrinking. When the cost of installing and operating 
telecommunication equipment falls below the cost of 
transportation, employees may work in their homes or in 
dispersed neighbourhood work centres. This may remove a 
great deal of the downtown's domination or centralizing 
effect on neighbourhoods. 


Computers are presently designing subdivisions and 
buildings according to strict energy budgets. These 
designs are acceptable for legal registration and more 
than appropriate for the day-to-day requirements of 
government , developers, and consumers. Ma jor 
consideration should be given to initiating a tangent 
study which investigates this report's suitability for 
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computer application. For the purposes 

efficient land use planning, this te 
combination can easily: compute the geometry 0 
patterns or solar space envelopes, evaluate the 
as a solar collector, design the most 

transportation and service systems, assign 
orientation for each structure, plan for r 
number of dwellings, design the landscaping to 
energy, and much more. 


JPAT ION 


has regulations and Official Plan policies 
Ag the conversion of existing residential units 
pose of prohibiting home occupations. Most 
, an application for a one chair hair salon as an 
use in a single family detached home met 
ble resistance. In light of the fact that many 
es are facilitating mixed land use of this 
Objective of segregating land uses must be 


When viewed from an energy conservation 
2, the promotion of home occupations serves to 
demand for energy by: 


easing the extent of transportation energy 
homeowner will use to travel from the 
ation of employment to the site of the 
eowner's residence by eliminating the 


decrease the extent of energy necessary to heat 
cool the space required to conduct the 


ISO 


MARKET ING 


Energy efficient development is presently situated in the 
adoption stage where demand is low and risks are 
perceived as _ high. Ouring this stage, the major 
prerequisite for competitive success is a sound marketing 
strategy. A logical tangent of this report would be a 
teview of marketing experiences dealing with energy 
efficient development. The goal of this project would be 
the identification of marketing problems and the 
formulation of municipal policies and strategies to 
promote energy efficient development (page 155). 


Part Five te 


Land Use Control 


i and implementation of land use controls to 
ergy efficient development are a municipal 
ity. Given the economically conservative era 
heading into, energy planning should be 
in phases and the results be monitored so as 
Wally increase the support for energy efficient 
planning. 


) Tegulations reflect community sentiment and do 
) force a change in behaviour. Past experience 
ronmental planning teaches us that it will take 
‘society to accept and adopt the development 
sary to optimize energy efficiency. The 


: of public education in this matter cannot be 


ie 


efficient neighbourhood development is largely 
developer decisions determining type, form, 
materials and methods used in construction. As 
page 15, neighbourhood development that was 
ly related ‘to the surrounding environment is 
lly designed for energy consumption because the 


cost of energy was not considered a design determinant. 
Aside from the huge energy demand for heating, cooling, 
and transportation, development affects energy use 
indirectly by altering the demand for goods and 
services. For example, different dwelling types create 
different physical space demands for appliances, 
furnishings, and other accoutrements. Similarly, energy 
planning can modify demand for automobiles, asphalt, 
garages, heating and air conditioning, elevators, etc. 


Interestingly enough, by increasing energy conservation 
we potentially decrease energy costs and increase 
disposable income. This income may then be used to 
purchase goods and services that are more energy 
intensive than what was originally saved. In other 
words, the re-spending effects of what is saved may 
increase energy consumption, but boost the local 
economy. As with all decisions, there are trade-offs to 
be made. The absence of a monitoring scheme further 
complicates energy decisions as the impact of trade-offs 
can only be guesstimated. 


The major roadblock to widespread adoption of energy 
efficient development is cost. While it is unquestion- 


LAND USE CONTROL 


ably true that the life-cycle cost of energy efficiency 
is competitive, the higher front end costs act as a 
barrier to adoption. Ideally, widespread adoption could 
occur overnight simply and justifiably, by increasing the 
various taxes and levies on energy’ inefficient 
development while rewarding energy efficient development 
with an appropriate decrease. However, such a strategy 
would require legislative changes that are not 
forthcoming. 


Numerous studies (reference 100) indicate that the 
Federal and Provincial governments have successfully 
instilled a very favourable public attitude towards 
energy efficiency. Operating costs are now widely 
considered by financiers and builders in the development 
process. New home buyers are increasingly prepared to 
-Pay the additional costs for energy efficiency (reference 
44). However, too few developers are prepared to 
incorporate energy saving features that increase building 
prices and developer risk. 


To date, some developers have incorporated energy saving 
features in order to make their projects more fashionable 
or appealing to a contemporary clientele. In isolated 
cases this has led to concerted energy conservation 


efforts; but mostly it's a marketing gimmick simi 
other design hypes such as row housing with eg 
columns, simulated wood or brick siding, a 


is simply a poor marketing strategy, for the life 
curve of energy efficient housing is not yet at 

where such hypes succeed. Energy efficiency is Ff 
fashionable; it is definitely a deeply rooted 

to become a hype its consumer attraction or desir 
must become greater. This desirability can be ai 
by marketing the product through emulation of afflu 


A municipality can influence such a marketing 

a number of ways. For instance, it can encourag 
the point of requiring passive solar assisted 
single family detached housing on large lots. 
solar becomes associated with the values we f 
large lots and expensive homes. Althouc 
politically attractive than other strategies, i 
effective, easily implemented at low cost, and a 
conditioning measure. 


Homes will not be developed or sold for 
conservation reasons alone. Energy efficie 


7a 


(NORMAL DIFFUSION) 


PRODUCT LIFE CYCLE CURVE 


TAYLOR, MILLS, LONG RANGE PLANNING FOR MARKETING AND DIVERSIFICATIONS, 1971 
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marketed along with home features of perceived affluence 
such as circular staircases, and the benefits in cost 
savings must be communicated to the homebuyer. Given the 
present and near future life cycle curve, it should be 
Tealized that consumers will opt for attractive features 
such as attached sunspaces before an air vapour barrier 
which cannot be seen. Besides their conservation 
benefits, the many other functions and values of energy 
saving features must be recognized by the developer and 
conveyed to the gonsumer. 


Marketing is shifting away from wastemaker concepts of 
planned consumption and obsolescence towards a new 
emphasis on value and longer life. Clearly, the 
development industry possesses an outdated marketing 
strategy which has lagged behind and is now in conflict 
with the technological and cultural advances of energy 
conservation. The municipality can help modify this 
strategy by removing barriers, offering incentives, and 
including energy efficient criteria in development 
control. 


It should be recognized that the legal avenues by which a 
municipality can require changes in development design to 


increase energy efficiency are limited; and it is PHASING 


unlikely that the Province will introduce legislation to 
alter this fact. Therefore, existing municipal powers Policies were formulated and designed to be i 
must be used to reap the benefits of energy efficient according to their phasing (page 118). 


land use planning. Hamilton should influence development divided into three categories: 
through control strategies supported by Official Plan 
policies. i) The first category is to deregulate, 


amend existing development regulations, 
and policies which act as impedime 
v barriers. This is the simplest phase 
subject to the least resistance. The adop 
this phase offers immediate result: 
providing a necessary basis and 
effect on which latter phases are deper 


ii) The second category is to adopt those st 
having the greatest immediate effect 
energy efficiency of new neigh 
development without imposing relatively 

or additional controls. The majority 

strategies modify existing processes 
incentive rather than mandatory in nature. 


third and most stringent phase is to mandate 
he energy efficiency of neighbourhood 
velopment in order to obtain approval. 


a necessary conditioning approach for all 
olved. To immediately commence with high 
strategies would only create conflicts and 
ding which would postpone the benefits of 
mg. It takes a considerable amount of time 
to change existing systems. It takes even 


r 


and effort to implement new controls. 


gies which fall into the deregulation and 
categories generally contain a mix of 
‘and incentive measures. More importantly, they 
ly easy and visible but innocuous strategies 
results without serious conflict and 
e involved for future regulatory measures. 


lation and modification categories possess 
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solutions which offer less resistance to adoption with 
sub-optimal results. 


For example, a mandatory increase in residential 
densities can result in energy savings. However, 
developer resistance to increased regulation, together 
with consumer dislike of high densities in a new 
neighbourhood setting, suggest that the eneray benefits 
of such a strategy will never be realized. Alternate 
solutions of reduced lot size, clustered development, or 
zero lot lines moderately increase densities and provide 
sub-optimal energy savings without increased regulation. 
Thus, deregulation and modification strategies are the 
major thrust of this report and favoured over new 
controls. 


DISCUSSION 


The primary measures for requiring conformance to energy 
efficient planning policies are the land use controls 
provided in the Planning Act. This Act delegates 
specific powers to the municipality to control 
development; in particular: zoning, site plan control, 
subdivision agreements, and plans of subdivision. 
Without causing major changes to the planning process, 
these controls may be altered to facilitate energy 
conscious planning. 


The actual implementation of policies through controls is 
slated for Stages Two and Three of this study. However, 
a brief discussion on a recommended implementatation 
process is provided in this section. 


ZONING 


Zoning in Hamilton is prescriptive ra 
performance oriented. For the purposes of t 


telatively inflexible as far as accommoda 
technology or design. For instance, gree 
attached sun spaces may not be permitted in ce 
because they may contravene set-back regulat: 
exceed the maximum amount of floor area permitte 
lot. Conservation measures such as this can 
energy efficiency of buildings, are not detril 
the comfort, enjoyment and safety of residents, 
contravene a municipal by-law. 


The majority of zoning conflicts with energy 
deal with density, mixed land use, street, 
building orientation, building height, a 
restrictions, and development standards. The 


development. Although many Canadian municipalit 
considering or have already undertaken meas 
encourage increased energy efficiency, few have « 
to achieve results through zoning. Esse 


MUNICIPAL F 


ty may remove or modify provisions through 
or variances to the zoning by-law. 


dme: approach generally requires greater study 
more comprehensive. This approach has the 
j to remove a number of barriers at one time, 
cipal confidence and leadership in energy 

» and facilitates the adoption of energy 
} by removing the necessity of obtaining a 


ff an overall review to update its zoning by-law, 
Woodstock, with a grant from the provincial 
‘amended zoning regulations to ensure maximum 
fiency in land development. Although a number 
anges were eventually made to increase the 
of zoning by-laws for energy efficiency, the 
ities of site specific implementation made it 
e to apply "blanket" provisions that would be 
d not too restrictive. 


son Zoning By-law is a voluminous document. To 
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The cost of such a review dictates that it should be 
performed in conjunction with a total zoning by-law 
update. 


In comparison, the variance approach has been used by 4 
number of municipalities on a case-by-case basis to 
resolve conflicts by simply exempting alternate energy 
systems or energy conservation measures and their related 
components from zoning provisions. Of the municipalities 
studied, this approach was employed more frequently 
because it allows the municipality to proceed on a 
limited basis until energy efficiency develops greater 
support and sophistication. Resolving conflicts through 
variances is likely to provide quicker results, and cost 
much less than the comprehensive effort required to 
evaluate amendments. However, variances may incorrectly 
evaluate the conflict and grant exemptions that create 
even greater problems. 


Variances and amendments can certainly be combined. 
Alternatively, the adoption oof Energy Efficient 
Performance Standards (PATH II, page 169), would 
eliminate the necessity of variances or amendments since 
all energy conservation measures are permitted providing 
the "standards" are satisfied. 


A major proposal of this study is the adoption of Solar 
Envelopes in selected neighbourhood development areas. 


The passive solar emphasis of this study depends on the 


assurance of solar access. The solar orientation of the 


building or structure is a relatively simple measure 
requiring deregulation or modificiation of existing 
zoning controls. The proposed Solar Envelopes are 
essentially building envelopes which are common planning 
tools familiar to the development industry, municipal 
administrators, and similar to conventional zoning. As 
the envelopes are quantified in terms of dimension and 
angle, they can be set in by-law form under Section 35 of 
the Planning Act. The purpose is to ensure maximum solar 
exposure to the greatest number of buildings or 
structures in the affected area. 


Landscaping to control wind and snow patterns is an 
effective measure to increase energy efficiency, but is 
extremely site specific and requires a tailored response 
for each building. Hence, no prescribed land use control 
is capable of regulating landscaping to increase energy 
efficiency. Once again, the performance standard 
approach of PATH II proves more desirable in terms of 


> 


design, implementation, and regulation. An 
property standard by-law may be required t 
planting and maintenance of landscaping after 


» is an Official Plan in effect, Council may 
law requiring a prospective developer to submit 
lan with his application and to enter into an 

with the municipality regarding on-site 
the development, such as conceptual design, 
gs, access, parking, walkways, floodlighting, 
ca ing, among others. 


aw may require not only the provision of 
- but also their future maintenance. This 
permits the municipality to require energy 
in design, construction and operation. Any 
ween the municipality and the developer may 
against the land so that it will bind 
owners. for instance, restrictive convenants 
y a developer, as agreed upon by him with the 
» currently control location of structures, 
scaping, shading, etc. The municipality is 
d to enforce the provisions of such an 


In Hamilton, the site plan control by-law presently 
applies to specific zoning areas. Appendix "D" lists a 
number of energy planning measures which, together with 
the principles discussed earlier (PART TWO), may be 
required through site plan control. In certain 
circumstances, it may be desirable to allocate parcels of 
land within plans of proposed subdivision, subject to 
site plan approval, giving the municipality added control. 


SUBDIVISION AGREEMENTS 


The limitations of municipal zoning powers provided the 
impetus for the amendment of the Planning Act to include 
additional development criteria to be satisfied through 
binding agreements. The City of Hamilton has 
incorporated zoning by-laws and development control 
agreements into the municipal planning process. In 
particular, the City has decreed that any development or 
redevelopment in specific areas will be subject to both 
zoning restrictions and the terms of a_ development 
control agreement . 


The municipality can regulate only those aspects of 
development set forth in the Planning Act or other 
relevant legislation such as the Municipal Act. The 
dubious wording of such legislation, as it pertains to 
subdivision agreements, is open to interpretation and 
offers municipalities the potential to require energy 
efficient building design as a condition of subdivision 


approval. 


In Hamilton, this strategy poses difficulties in| 
present terms of reference for Subdivision 
would have to be expanded to include build 
The Ministry of Municipal Affairs and Housing's © 
this matter is that design controls by the 
are value judgements and would not be supporte 
province if contested. Nevertheless, ; 
municipalities are successfully applying such coni 
achieve energy efficiencies in 
development. If the City decides to adopt this 
all or part of Energy Efficient Design Criteri: 
(Appendix "D") may be included as _ condit 
development in a subdivision agreement. 


SUBDIVISION 


lly, a plan of subdivision is a proposal that a 
is required to submit to the municipality, 
9, among other things: size of lots and their 


Intario municipalities documented in Appendix "Cc" 
idering or currently requiring energy criteria in 
ssion of draft plan of subdivision. Presently, 
an Act to Revise the Planning Act, Section 51, 


In considering a draft plan of subdivision, 
td shall be had to 


the physical layout of the plan 


having regard to’ energy conser- 
vation. 
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Plans of subdivision can easily be designed at little or 
no cost to include such energy efficient principles as 
solar orientation, solar access, or micro climate 
sensitive landscaping. Design features, such as those 
listed in Appendix "D" (Energy Efficient Design Criteria 
Checklist), can be included in subdivision agreements as 
conditions of plan of subdivision approval. Planners 
should review submitted plans of subdivision to 
demonstrate to developers how energy efficient features 
may be incorporated into their plans without economic 
loss. 


DISCUSSION 


One of the key elements in formulating and implementing 
energy efficient land use planning is a monitoring 
program. Such a program is used to identify levels and 
patterns of energy consumption and measure the 
effectiveness over a geographical area. 


A comprehensive program would monitor all forms of energy 
used and gather data necessary to evaluate the 
implications of energy efficient policies and strategies 
while pinpointing additional opportunities. Conversely, 
the lack of a monitoring program is a serious barrier in 
assessing the effectiveness of energy policies and 
strategies. The design of a comprehensive monitoring 
program is a monumental task. The City is presently 
working towards this goal under the Community Energy 
Management Program. 


To determine the energy efficiency of a proposed 
development during the development approval process, 
relevant information should be requested from the owner 
proposing to develop that particular property. Such 
information would serve to identify the potential impact 
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of the proposed development on the municipality in 
of energy demand. Further, the review of 
information could also provide some insights 
possible energy savings which may be available 
project were constructed in accordance with 


A fundamental strategy of this study, which al 
direct bearing on the current monitoring program 
adoption and enforcement of a proposed 
Assessment By-law" to promote energy eff. 
neighbourhood development. Obviously, this st 
an exception to the study team's desire not to i 
Tegulation. However, this strategy is badly 
we are ever to get a handle on energy conservati 
developers and consumers must become more respo 
the energy consumption of their buildings. 
opposition to this by-law will argue that the 
will force the implementation of energy 
development. The study team essentially agrees 
but feels a gentle "push" is needed to hasten a 


ENERGY USE A SS 


posed Energy Use Assessment Draft By-law:* 


1. 


In this by-law, "develop- 
ment" is defined as the 
construction, erection, or 
Placing of one or more 
buildings or structures on 
land, 


In this by-law, “neighbour- 
hood" is defined as a 
recognized planning unit as 
described in the Hamilton 
Official Plan; furthermore, 


"new neighbourhood" is 
< 


defined as any neighbour- 


hood presently without 


substantial development. 


opted from City of Ottawa 


By-law 162-81 
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After the day 


of ’ 1982, no 


Person shall undertake a 
development within a new 
neighbourhood within the 
City of Hamilton without 
first filing with the City 
Clerk, or authorized 
representative thereof, an 


Energy Use Assessment. 


Their Energy Use Assessment 
with plans, specifications, 
and calculations forming 
Part thereof shall be in a 
form prescribed by the 
Commissioner of Planning 
for the Corporation of the 
City of Hamilton. 


EVALUATION 


1) 


It) 


This proposed by-law establishes a measuring tool 
which is available for public scrutiny. 
Consumers may now inspect the projected energy 
efficiency of a building and consider this 
information when making their purchase/rent 
decision. Assuming that all other purchase/rent 
considerations are equal, a prospective consumer 
will select the building that will lower his 
energy related costs. Hence, this by-law will 
encourage the builder/developer to incorporate 
principles of energy efficiency. 


The by-law does not provide the authority to 
approve or reject development proposals on the 
basis of their energy requirements. Furthermore, 
the by-law does not require that energy efficient 
principles be incorporated in the proposal. The 
by-law does require the builder/developer to 
complete an Energy Use Assessment in order to 
receive development approval. This will induce a 
greater awareness and appreciation for the energy 
requirements development proposals. 
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III) 


Iv) 


This is mot a radical approach, 
modification of existing practice. 
municipalities presently reject d 
proposals on the basis of their 

pollution, compatibility, etc. The Ci 
Ottawa has adopted a similar by-law, an 
stringent energy impact assessments are Ct 
the United States. 


This by-law provides for the collection o 
data necessary for comparison purposes 
development of a comprehensive energy mi 
program. With this strategy, 4 
project's energy use can be compared 
energy use of alternatives such as 
another site, utilizing passive sola 
altering the street pattern, or 

insulation levels. A comparison 
alternatives highlights the relatil 
efficiency or penalties of a project. 


assessment of all development may not be 
required or justified, as the potential energy 
savings on all projects would not be significant 
gh to warrant the assessment. The City of 
Ittawa limits assessment to all commercial and 
ydustrial development as well as residential 
velopment exceeding 25 units. 


fiven the present and near term maturation of 
anergy planning, there is little doubt that 
oluntary measures backed by clear, 
aightforward advice will be more effective 
a host of new regulations. The review of 
gy conservation concepts from other 
ipalities revealed an increased emphasis 
g placed on market pressure mechanisms to 
influence energy consumption. The Energy Use 
Assessment is such a mechanism. 


IMPLICATIONS 


1) 


II) 


III) 


As described, the Energy Use Assessment concept 
is an essential strategy through which builders 
become initially concerned with energy efficiency 
and opt for the PATH approach. 


An assumption of this strategy is that consumer 
market pressure, together with the attractiveness 
of the incentives offered in PATH I or PATH II, 
will promote energy efficient development without 
further regulation. 

Both the Federal and Provincial Governments, in 
association with builders and developers, are 
establishing performance standards for the energy 
efficiency of mew residential development. 
Eventually, these performance standards will be 
adopted by municipalities throughout Ontario as a 
required part of the development approval 
process. The proposed Energy Use Assessment 
By-law not only determines a building's energy 


Iv) 


efficiency, but its conditioning effect 
acceptance of, and conformance to, fut 
standards. 


During the initial familiarization per: 
By-law may slightly increase the cost 
attributed to proposal preparation and 
However, energy use assessments will 
normalized as a standard cost associated 
development process, and the effect of j 
time and cost will be minimized by t 
existing computer programmes for 
enforcement . 


S a prescriptive approach, and PATH II is a 
mee approach to implementation. PATH I specifies 
riteria for new development and PATH II specifies 
standards for energy efficiency. These two 
proaches establish guidelines that may be used 
eloper wishes structures that are more energy 
As an encouragement to developers, council 
incentives depending on the degree of 
conformity to the  quidelines. The 
guidelines could be formalized in 
it agreements with the municipality. 


proaches? The City's present preoccupation 
scriptive planning requires a delivery mechanism 
e results now while Federal and Provincial 
establish performance standards. These 
standards, now in their infancy, take the 
rgy budgets that are increasingly becoming 
straints in the design of public and private 
p> Initially non-compulsory, energy efficient 
. standards could be adopted by municipalities 
ative to prescriptive criteria. PATH II 


provides Hamilton with a ready mechanism for adoption and 
implementation of energy efficient performance standards. 


What is PATH I? Essentially, PATH I is this report; the 


principles and policies detailed earlier “together with 
the control strategies discussed in PART FIVE all attempt 
to achieve energy conservation given present and near 
future conditions in Hamilton. These principles, 
policies, and strategies have been condensed into a 
"guideline package" for developers and municipal 
administrators entitled: Energy Efficient Design 
Criteria Checklist (Appendix "D"), 


Characteristically, as we shift towards a more 
conservative era, government involvement or control 
receives renewed condemnation. An increase in government 
regulation at any level would not be politically sound 
nor required, for energy efficient development is 
dependent on market demand, not government regulation. 
Hence, new powers granted to municipalities to require 
energy efficiency in development are not waiting in the 
wings. Existing municipal powers must be used to reap 
the benefits of eneray efficient land use planning until 
performance standards are sufficiently developed and 
demanded by the market. 


PATH I AND PATH II 


Note, the Province appears to be turning a blind eye to 
municipalities that surpass their legal jurisdiction and 
require energy efficiency as a pre-requisite to 
approval. If sensible, such efforts may be inwardly 
applauded, but if contested the Province will not aid the 
municipality. Caution: the relative immaturity of 
energy planning is a warning of the potentially 
disasterous consequences for the discipline and the 
municipality that attempt this course of action with 
poorly developed strategies. 


Why is Hamilton developing the PATH II approach? 


Prescriptive planning practices are a reflection of 
prevailing societal conditions. As a result, planning 
often fails to adequately regulate trends in urban 
development. In response to the changing determinants of 
urban growth and the inherent rigidity of zoning, the 
advantages of performance standards were formed into PATH 
Il. > 


The adoption of performance standards (PATH II) to 
enforce energy efficiency in neighbourhood development 
has numerous advantages. For example, PATH II is capable 
of regulating building design, land use, solar access, 
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and landscaping. The permissiveness of PA J 
derived from the fact that any energy saving sc 
can be employed providing the end result compli 
the outlined performance target or standard. 


Energy policies and design considerations often 
lend themselves to conventional municipal powers | 
prescription, for the major reason that not all so 
are necessarily applicable in all situations. TI 
be emphasized that energy planning requires a 1 
response for each development. Furthermore, 
conformance, in the absence of verifiable st 
merely increases the inefficiency of bureaucra 
not the intent of this study to establish ie ep] 
design criteria to enforce energy efficiency. 
is an aim of this study not to unduly i 
regulation of the development process. 
long-range objective of this strategy is ton 
I and maximize PATH II. 


Developers generally work on a speculative/c 
basis and there is often a desire to build 
standards at lowest initial cost. During 
stages of the learning and adoption curves cl 


ation, the development industry will opt for that 
i which offers results while requiring the 
ffort and cost. At first review, this will appear 
PATH I, and indeed this is the approach most 
to existing development controls. Yet, the 
nce standard approach of PATH II is most suited 
er design by the developer and computer 
by the municipality. The overwhelming time 
E savings offered by computers (computer assisted 
CAD) will favour the PATH II approach in the 


| _the Province opt for performance standards for 
This question can best be answered by 
ence of the Ontario Building Code. The Building 
the key provincial regulation influencing 
stion standards throughout the province. A review 
Code indicates that this regulation could 
a comprehensive performance standard 
For development. Presently, all structures in 
are subjected to specific provisions and 
of the Ontario Bulding Code which have been 
im accordance with various types. of 
This legislation minimizes the risk of 


injury and property damage from structural failure, fire 
and health hazards. This not only establishes the use of 
performance standards by the Province, but it is 
conceivable that energy efficiency could be readily 
incorporated into the Building Code. 


In order to incorporate energy concerns as a performance 
criteria, it is imperative to establish energy budgets or 
energy efficient performance standards. These 
performance standards would vary in accordance with the 
differing types of land use or planning areas. 
Performance standards ensure minimum variance between 
similar development in a similar location. Not unlike 
the Building Code, uniform and consistent application is 
required. Performance standards allow the Province and 
development industry to prevent the formulation of 
municipal energy codes that vary between non-existent and 
vice-restrictive. The technical explicitness of 
performance standards also eliminates the majority of 
arbitrary development decisions made by authorities. 


How far off is PATH II realization? The Federal and 


Provincial governments, together with the development 
industry are currently developing appropriate standards 


of energy efficiency for various structural forms. Once 
established, these standards will take the form of 
non-compulsory guidelines for development. In time they 
will likely be legislated and delegated to municipalities 
in the form of an extension to the Building Code. 


The above time factor is a product of the conditioning 
effect discussed throughout this report. The maturation 
of energy efficient development is also a ma jor 
constraint of policy-makers at the provincial level. 
Their program goals are to develop technological 
experience and credibility on which to base policy and 
legislation; and develop favourable public attitude 
facilitating market acceptance of such technology and 
legislation. The delivery date for these standards can 
be hastened by a combination of increases in energy costs 
and favourable receptivity (successful brainwashing of 
outdated ideals) by the players in the development 
industry. 


How does PATH II function? Until such time as energy 
budgets or energy efficient performance standards become 
legislation and are delegated to the municipality for 
enforcement , they should remain non-compulsory. 


I7I 


Voluntarily, a developer determines for his/her a 
performance standard, expressed in kilowatt hou 
square metre per year, that is acceptable 
municipality in order to receive development i 
The guidelines included in Appendix "p" 
Efficient Design Criteria Checklist) may be | 
achieve this standard. The establishment of g 
energy performance standards accompanied by a se 
energy guidelines facilitates a significant « 
flexibility since the energy guidel 
non-compulsory, thereby permitting the incorpora 
imnovative energy conserving techniques. 


In order to illustrate a possible energy Pp 
standard for a City of Hamilton CR zone, it j 
to adopt existing standards appropriate for tl 
and area, or calculate a range of energy 
statistics of office buildings and apartment 
The mean energy consumption figure for 
office buildings has been established from 
statistics. The energy consumption figure 
office and apartment structures is 47.51 
per square foot per year, or 162,] 
Acknowledging that such structures range 


sion from 11 kilowatt-hours to 89 kilowatt-hours, 
blishment of an energy performance standard of 
jatt-hours (40 per cent below the highest 
level) is mot an unrealistic target for 
granting, given existing technology. This 
standard would be applicable for structures 
of 600,000 square feet. Such energy 
figures would have to be calculated prior to 
by a certified engineer. 
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EVALUATION 


I) At this time, PATH I and PATH II are not intended 
as mandatory requirements. Both PATHS establish 
an easy and flexible framework by which energy 
efficiency can be promoted, monitored, and 
rewarded by incentives. 


II) Included in PATH I and PATH II is a list of 
development incentives offered to developers. 
Assuming a prospective developer is initially 
attracted to these "magnetic" incentives, and 
that he/she complies with the Energy Use 
Assessment, his/her next step is to incorporate 
energy conserving measures in the design proposal 
with the aid of the Energy Efficient Design 
Criteria Checklist (Appendix "D"). 


III) Depending on the developer's degree of conformity 
to either PATH I or PATH II, he/she may be 
granted a corresponding degree of incentives 
(page 175). Prior to construction, the 
municipality and the developer must enter into a 
legal agreement to ensure compliance. 


Iv) 


vy) 


VI) 


VII) 


Although the Province controls the Building Code, 
either PATH I or PATH II allows the municipality 
to influence Building Code minimums (usually 
treated as maximums by builders) by providing 
incentives to developers to incorporate energy 
efficient principles in their projects. 


Aside from providing incentives to developers and 
implementing Official Plan energy policies, the 
PATH approach provides a basis on which to field 
test and monitor energy efficient design 
principles to determine which are most effective 
for Hamilton. 


The majority of developers unfamiliar with energy 
efficiency will select the prescriptive approach 
of PATH I out of convention. It is expected that 


“custom builders desiring greater flexibility will 


choose PATH II. PATH II is necessary in order 
not to create new barriers to alternative 
solutions to energy efficiency. 


In the past, developers have indicated concern 
over stringent requirements of prescriptive and 


VIII) 


performance standards. In particular, sti 
criteria will negate the benefits of ince 
Standards are currently being developed by 
levels of government in co-operation i 
development industry for adoption by | 
palities and builders. An energy 


Flamborough Township according to 
standards determined by the Ontario 
Energy, and the Housing and Urban 
Association of Canada (HUDAC). 


Both PATHS permit developers to 
Council's policies before officially e 
lengthy approval process. The 
becomes more involved at the initial sta 
the design. This early involvement 
reflected by reduced time required for app 


development does not become an energy burden on 
the resident, community, or municipality . 


PATH approach bypasses the stigma of 
Increased government regulation and is seen as a 
peward, not a penalty. The PATH approach also 


ains the same. City planners will determine 
degree of conformance and suggest alternative 
Os to increase energy efficiency during 
approval. Conformance measures are made a 
ondition of development approval and can be 
yerified by City energy auditors or building 
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IV) 


Vv) 


VI) 


The degree of liability normally imposed on the 
municipality to ensure that the conditions of 
development agreements are in fact implemented 
may be broadened to include energy conservation 
matters. 


The PATH approach is designed around public 
education and developer adoption through 
voluntary measures backed by incentives. 
Mandatory requirements at this time offer 
questionable results and would be resisted by the 
development industry. Most of PATH I and PATH II 
criteria may be enforced by appropriate 
legislation. However, the imposition of 
requirements beyond the stated jurisdiction of 
the legislation may result in legal action. 


Although the two PATHS are not mutually exclusive 
(indeed, combination may produce desirable 
Tesults), the City may desire a limited degree of 
mixture between PATH I and PATH II until both 
developer and the City become familiar with 
implementation and implications. 


DISCUSSION 


The City regulates the planning and development of land 
and land uses but actual development occurs through the 
initiatives of the development industry in response to 
its market. In view of Ontario's present and foreseeable 
economic environment, and particularly Hamilton's level 
of development, energy policies must preserve existing 
amenities and increase Hamilton's desirability as a place 
to live and do business. Clearly, it is more appropriate 
to discriminate against energy inefficiency by providing 
incentives to energy efficient development rather than 
designating or requiring energy efficiency through 
increased regulation. Such a strategy supports 
development industry energy initiatives without 
regulation or undue hardship. 


Development incentives are commonly wielded by Ontario 
municipalities to provide for such amenities as open 
space, landscaping, community centres, etc. Similarly, 
incentives can be offered to developers to actively 
encourage energy efficiency in their projects. 


During development of the PATH strategy, cons i 
was given to its orientation. Should it be orient 


incentives: simple regard for energy conserve 
conformance to a predetermined percentage, 
complicity? 


The study team favoured the orientation tha 
inception to implementation would be simple and 


be suitable for computer application. It 
recognized that the level of experience wi 
efficient neighbourhood planning is terribly 
comparison to other planning considerations. 

deliberation we selected the latter orientatior 
measures a development's relative energy efficien 
opted for an open ended system which allows 
and professional judgement to decide conformance 
time of application. 


Justification for the open ended system: 
conformance requirements without expensive 


unreliable, complex, and inconsistent; 

s at this time would meet stiff resistance, 

appeal of incentives, require yet another 

stage; as the Province is currently developing 

ls for building energy efficiency to be adopted by 
Cipality, duplication of effort is undesirable. 


is currently experimenting with performance 
for energy efficiency through a number of 
a demonstration projects. For example, the 
fficient Ryerson School Site Project has a design 
energy budget of 50 kilowatt-hours per square 
y These standards could easily be adopted 
II and, if need be, modified to reflect 
or cultural advancements. 


combining the elements of this report's 
ections on principles, policies, and control 
s has been developed for PATH I, and may also be 
3 guideline for PATH II (Energy Efficient Design 
ecklist, Appendix "D") A prerequisite for 
consideration would be submission of the 
along with the development proposal. The 
y may then ascertain which designs have regard 
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for energy efficiency, their relative degree of 
conformance, and suggest design improvements. 


The appeal of this strategy is that a developer's 
voluntary efforts are rewarded by incentives to achieve 
sub-optimal energy savings that condition those involved 
for Provincial standards at a later date. Potential 
incentives include any one or a mixture of: 


- density bonuses; 

- priority processing of proposals; 

- reduced development imposts; 

- reduced development standards; 

- facilitating or incentive zoning; 

- low interest loans to developers for 
the purpose of incorporating energy 
efficient features; 

- municipal recognition program which 
identifies well planned development/ 
redevelopment that is energy efficient. 


With the exception of the last incentive, which is 
discussed next, these are not unfamiliar to 
municipalities and they can be very effective when 
utilized for purposes of energy efficient land use 
planning. 


Municipal Labelli ef 


The municipality can promote energy conservation 
@ promotional program of recognition or label. 
efficient development. Once a development 
determined to be energy saving, the munic. 
provide a degree of notification recog 
development's conservation efforts. The ) 
offered as an incentive to developers who wish t 
from the potential of such a marketing aid. 


Naturally, the determinant is the development's ¢ 
conformance to the energy efficient guidel 
in the PATH approach. PATH I and PATH II are 
for Hamilton to be sufficiently sensitive to 
wide range of conservation measures. The PA 4 
was purposely designed to accommodate 
labelling standards at a future date. 


The major objectives of a labelling program a 


- to encourage developers and builders to 
energy efficient homes by providing an 
which acknowledges the energy efficient 
the house; 


snable consumers to make more informed purchasing 
sions by providing them with a means of 
ifying energy efficient homes and their features; 


fase consumer demand for energy efficient homes 
ghlighting the benefits of such development; 


Tify and monitor the energy conserving features 
msure that they have been provided and perform as 


Adition consumers and the development industry 
more stringent energy standards currently 
stablished by both the Provincial and Federal 
nts. 


be emphasized that the increased value of an 
ficient home will not be reflected in the 
ce until consumers are willing to pay for energy 
Consumer acceptance of a municipal labelling 
d encourage the development industry to give 
deration to energy efficiency. 
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The labelling concept is similar to the E.P.A. rating of 
automobiles, in that municipal recognition or labelling 
would not constitute an express or implied warranty of a 
home's energy efficiency. In fact, the E.P.A. rating 
disclaims the accuracy of its own figures but receives 
widespread use and credibility. Rather, municipal 
labelling would be used for comparison purposes only; 
telieving the municipality of any liability burden. 


Essentially, the recognition program would consist of a 
uniform label or plaque similar to Figure ...., which may 
be included in the developer's marketing strategy. For 
example, a newspaper advertisement describing a 
particular development, if granted, may also include a 
label indicating that the municipality approves this 
development as energy efficient. 


The amount of energy required to heat a house depends 
on: the heat loss characteristics of the structure; the 
local climate; fuel utilization efficiency; and the 
amount of internal heat gain. Ideally, an optimum 
labelling program would incorporate these factors as 
completely as possible. However, the municipality 
possesses neither the resources nor jurisdiction to 


establish such data for labelling. Note: it is the role 
of the Province to set required standards for energy 


conservation in housing. 


Several organizations are currently developing programs 
for the evolution of buildings to determine their 
relative energy efficiencies (e.g. National Research 
Council of Canada, Canadian Standards Association, 
Housing and Urban Development Association of Canada, 
Ministry of Energy, etc.). 


The National Research Council has developed .a program 
which, together with Gesign competitions and energy 
budgets for builders, creates a basis for building energy 
performance standards that will undoubtedly be required 
in the future. During the interim period the above 
strategy, toghether with the PATH approach, will achieve 
sub-optimal results. 
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Inventory of Neighbourhood Development 
Concepts to Increase Energy Efficiency 


Appendix C 


Description 


) City amended height regula- 
for medium and high density 

idental and certain non-residential 
ing districts. The height restriction 
fined by three dimensional building 
copes within which buildings must 
ained. 


ALBUQUERQUE, NEW MEXICO 
Evaluation 


-Existing height regulations were 
simply adjusted downwards, using 
45 and 60 degree angles because 
they are common, provide a degree 
of solar access protection without 
severely restricting building 
height, and can be reviewed with 
standard drafting triangles. 


-This strategy is more appropriate 
for “infilling" where tall 
buildings may be designed and 
located in a manner which also 
guarantees solar access to 
surrounding structures. 


Implications 


-The majority of new neighbourhood 
development in Hamilton will continue 
to be medium to low rise at relatively 
low densities; this form of develop- 
ment together with existing develop- 
ment standards and zoning, in most 
cases, ensures appropriate solar 
access without amending height 
restrictions. 


-The City of Hamilton already possesses 
a superior planning tool for assuring 
solar access in new neighbourhoods 
through Solar Envelopes which 
is described in the report, 


Planning for Low Density - A Solar 
Approach. 


-This strategy is inappropriate for 
this study, but will be retained 

and reconsidered when the City turns 
its attention to the energy efficiency 
of existing land uses. 


Description 


(1977) Boulder has a growth management 
system that limits the number of develop- 
ment permits issued each year. If more 
permits than the number allocated are 
sought by developers, then they must 
compete for them based on a point system. 
Bonus points are awarded to developers 

for projects containing energy efficient 
land use planning features. 


BOULDER, COLORADO 
Evaluation 


-Once the allocated number has been 
reached, in order to receive 
development approval, developers 
obtain bonus points by including 
energy conservation features. 


-The design features most commonly 
incorporated include: extra 
insulation, water conservation 
devices, heat pumps, passive solar 
orientation, and the strategic 
placement of shade trees and 
windbreaks. 


-The site features most commonly 
incorporated include: close 
proximity to existing neighbourhood 
park, public transit, library, day 
use, shopping, recreational centre, 
schools. 


Implications 


-Aside from the howl of developmer 
industry protest such an allocatio 
system would receive, it is legall 
inappropriate for Hamilton and 
there is not a sufficient number 
of development proposals in Hamilt 
to justify establishing such an 
award system, 


-This merit approach is similar to 
controls often covertly placed on 
development; what distinguishes ¢ 
Boulder approach is the explicit 
nature of the evaluation criteria 
and the use of a competitive, 
rather than regulatory, mechanism. 


-In addition, Boulder exercises 
ment control through growth ma 
(i.e. performance standards) which 
itself, is more flexible and invi 
to energy efficient land use plan 


-A more appropriate strategy for 
would be the adoption of the "Ene 
Efficient Design Criteria" (Path 
"Energy Efficient Performance Ste 
(Path II); which together with de 
incentives awarded for a high 
compliance, would offer similar 
pt for the Hamilton context 
FIVE). 


Description 


1g Municipality designs a 38 
sctare (94 acre) subdivision through 
ch energy conserving techniques as: 


Cluster development 
Natural drainage 
Narrow roads 
Optimum orientation 
Building design 


i) 


ii) 


iii) 


iv) 


v) 


BEDFORD, NOVA SCOTIA 


Evaluation Implications 

Prices for homes in this subdivision 
are expected to be $10,000 below the 
average for conventionally built 
housing in the immediate area. Cluster 
housing is an excellent strategy for 
energy efficiency; unfortunately, it 
has yet to win consumer preference. 
As discussed throughout pages 142 to 
145, reduced development standards 
offer huge energy savings. 


Cluster housing reduces lot 
size but increases open space 
and facilitates commpact 
development form. It also 
reduces servicing and 
infrastructure costs. 


The design recognized that 
storm sewers, basement perimeter 
drains, catch basins, street 
curbing, and overland ditch net- 
works were unnecessary cost and 
energy expenditures. As an 
alternative, drainage swales 
were incorporated into the road- 
way design and drains discharged 
directly into natural water 
storage areas. 


Pavement widths were reduced from 
10 m (32 ft.) to 6 m (20 ft.). 
Natural drainage made the former 
allowance for storm sewers and 
gutters unnecessary. 


Dwellings were oriented to maximize 
passive solar gain, allocate open 
space on the south side, reflect 
sunlight into common areas, and 
deflect the wind from living areas. 


Energy efficient building design 
includes: triple glazing on all 
north and west exposures, insulating 
shutters, R-20 insulation in walls 
and R-30 in ceilings. 
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Description 


(1979) The City developed an 
energy conservation criteria which is 
applied to future development; the 
City has prepared a comprehensive 
energy policy statement for in 
corporation in the Official Plan; 

and the City has passed a by-law 
enforcing building solar orien- 
tation and the protection of solar 
access in specific developments. 


BRAMPTON, ONTARIO 
Evaluation 


-The strategy of establishing an 
energy conservation criteria is 
sound, for it allows the munici- 
pality to actively promote energy 
efficient design as well as judge 
the energy efficiency of development 
proposals. 


-The energy conservation criteria is 
supported by Official Plan policies 
but in fact is only legally binding if 
imposed as conditions of approval. 

In other instances, the criteria 
and policies are used as statements 
of intent for use in development 
negotiations. 


-The solar by-law surpasses the 
legal authority of a municipality 
and, if contested by developers 
in court, would likely fail. 
Success is guaranteed by developer 
consent. 


-Compliance to Council's criteria and 
by-law, in one instance, resulted 
in the economic loss of one lot with 
an 80 per cent degree of conformity. 


Implications 


-The development of the Path I str; 
for Hamilton is a more detailed and 
specific planning tool, but is 
dissimilar in approach to Bra 
energy conservation criteria. — 
addition of Path II steps beyond tl 
pioneering prescriptive appro 
denotes greater accuracy and 
in energy efficient land use plan 
(page 168). 


-Hamilton should re-evaluate its 
goals and objectives in light of 
study to develop more appopriat 
policies. For coherence, claril 
emphasis, and enforcement, t! 
tedesigned policies should be p 
in context with the provisions 1 
influence. Only the more gener 
"motherhood statements" should t 
Placed in a separate "Energy Se 


-With full respect for the fa 
Brampton's solar by-law was a 
effort in Canada, the strat 
developed by the City of Ha 
described in this report and 


gevalepaent cone SaLae and withi 
legal authority granted municip 


Description 


981) The Regional Municipality of 
laterloo, of which the City of Cambridge 

S a part, possesses the authority to 
pprove and extend draft plan of sub- 
ivision. Cambridge recommends and 

Mo objection to the extension of 

t approval of plan of subdivision 
vided the following conditions of 

plan approval are amended to 

ude: 


nimum insulation in every dwelling 
it to the value of R 28 in roofs 
d R 20 in exterior walls. 


roof overhang of 0.6 metres 

any exterior wall containing 

dows with a southerly or westerly 
SUTe. 


windows in exterior walls at 
double glazed. 


ling to take advantage of passive 
ar heat. 


al gas installed in all areas 
e natural gas is available. 


4. 


CAMBRIDGE, ONTARIO 


Evaluation 


- The Ontario Building Code now re- 


quires R 28 for gable roofs, R 20 
for flat roofs, and R 12 in ex- 
terior walls. Any condition ex- 
ceeding these requirements could 
be successfully challenged by 
the developer. If levels of in- 
sulation are included in a sub- 
division agreement, the munici- 
pality is liable for ensuring 
that the levels stated are in- 
stalled. 


The optimum size of a roof over- 
hang is dependent upon window 
height and orientation, and would 
vary significantly from a pre- 
scriptive standard of .6 metres. 
A .6 metre roof overhang on a 
two storey building would be of 
no value to windows on the bottom 
floor. 


The Building Code presently re- 


quires windows to be double glazed 


or fitted with storm windows. 


The Building Code requires that win- 


dow area for habitable rooms be a 
minimum of 10% of the floor area. 
Cambridge's condition requires a 
value in order to be of any use, 


and this would again be in contra- 


vention of the Building Code. 


Natural gas is presently installed 
in areas where it is available because 


of senior government policies and 
relative economic advantages. 
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Implications 


It is recognized that this strategy 
is a pioneering attempt and should be 
applauded for its forceful efforts. 


The Ontario Building Code is presently 
under review with the amended version 
supposedly incorporating a greater 
awareness of energy efficiency. 


This strategy is either legally 
unacceptable or inappropriate for 
Hamilton; the design conditions 
suggested by Cambridge are provided 
for in PATH I or PATH II. 


As in the draft plan approval stage 
as well as the extension of draft plan 
approval, Hamilton should use the 
strategies developed in PATH I or 
PATH II to encourage and/or require 
energy efficient development. There 
are 17 development approvals lapsing 
in Hamilton during 1982. 


Description 


(1979) The County developed detailed 
energy policies for inclusion in the 
Official Plan. 
policies specific changes to the zoning 
by-law were necessary: 


1) A reduction in the minimum floor area 
for single storey houses. 


2) Wind energy convertor towers and wind- 
mills are a permissable land use in 
low density residential areas. 


3) Inclusion of a solar variance for 
solar energy systems added to ex- 
isting buildings. 


In order to implement these 


1) 


2) 


3) 


CLINTON COUNTY, MICHIGAN 


Evaluation 


The smaller size would contri- 
bute to slightly lower con- 
struction costs, significantly 
reduced heating and cooling 
requirements, and facilitate 
increased densities. 


In many areas wind energy 
offers greater potential 

than solar energy. Not unlike 
underground homes, the 
potential for wind energy 

use in neighbourhoods is so 
far beyond our cultural 

and psychological values 

that it is rarely imagined, 
much less addressed. 


The solar variance approach 
to removing barriers against 
solar energy utilization 
could be expected to reduce 
the number of zoning changes, 
but variances would have to 
be processed on a case-by- 
case basis. 


1) 


2) 


3) 


Implications 


Reduced minimum floor areas 
sonable strategy to promot 
efficiency as well as the 
of neighbourhoods with 
for those persons at the 
or latter stages of the 


Wind energy is a viable ali 
conventional energy in certai 
tions. Recognition of this 

the effectiveness of a 
energy policies. Hamilton 
move undue barriers against | 
wind energy convertor tower: 


fit measures and is inapp: 
new neighbourhood devel: 
Hamilton. It assumes thetd 
will be required to correct 
design in order to effect i 
solar energy systems. 1 


of solar energy. 


Description 


areas of the City by exemption 
} accessory structure and lot 
je restrictions. 


1 adopted a zoning provision which 
ts the use of solar energy systems 


COLORADO SPRINGS, COLORADO 


Evaluation 


-This provision attempts to reduce 
several barriers against the use of 
solar energy systems, which on a per 
capita basis are in greater use in 
the United States than Canada. This 
provision also reflects a greater pro- 
motion of active solar energy systems, 
which, at this time, is inappropriate 
for Hamilton. 


The City possesses neither a compli- 
mentary by-law assuring southern 
orientation nor solar access. Solar 
energy systems are still subject to 
height and setback limitations. The 
issue of whether to allow solar energy 
systems as a permitted use is particularly 
sensitive in heritage districts, where 
regulations may require that the 
exterior of buildings conform to special 
design guidelines. 


Implications 


-Height, yard projections, accessory 
structures, lot coverage, overhangs, 
setback limitations, and other restric- 
tions often contained in zoning by-laws 
may prevent or discourage the use of 
passive and, at a later date, active 
solar energy systems. 


-A more appropriate strategy for new 
neighbourhood development: Council may, 
at its discretion, permit the use of 
alternative energy systems, including 
their related components, for space and 
water heating or cooling, and electrical 
energy generation. Solar access and 
orientation are assured by the PATH 
approach and Solar Envelopes. 


Flee) |i 
Onna 
tai 


Alburquerque 
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Description 


5) . Site plan review process 
amended to promote energy efficent 
: of new development. A list of 
y-efficient review criteria was 
tablished and planners negotiate 

ir implementation with developers. 


DADE COUNTY, FLORIDA 
Evaluation 


-Developers are not legally required to 
comply with the energy efficient design 
criteria, rather, they are items for 
negotiation. 


-The criteria are applied informally 
and only marginally add to the 
existing administrative and approval 
process. 


-Compliance has not been a problem, 
especially for such measures as land- 
scaping of common areas/paved areas and 
providing shading devices. 


-The main difficulty has been site 
inspection and enforcement 
of the imposed conditions. 


-Negotiation for implementation may 
involve hard bargaining which may be 
fruitless unless the developer is co- 
operat ive. 


Implications 


-Dade County's adoption of design criteria 
to promote energy efficient development 
is a passive approach which relies on 
municipal encouragement and initiative 
to negotiate and obtain developer co- 
operation. The concept is quite good, 
but the strategy lacks the detail, 
incentives, and enforcement necessary 
for optimum success. The implementation 
of such a concept will likely require 
staff training and possibly additional 
or redistributed personnel. 


-The strategies developed for Hamilton, 
PATH I and PATH II, are more specific in 
approach and contain measures with 
greater sophistication to promote energy 
efficient land use planning. 


DAVIS, CALIFORNIA 


Description Evaluation 
(1973) The City reduced its pave- -This is a very good strategy, for the 
ment width standard for local and minor embodied energy costs of excessively 
arterial roads to 7 metres in order to wide streets are high. Reduced devel- 
reduce embodied energy needs. opment standards are promoted by the 


Federal and Provincial governments, as 
well as HUDAC and UDI, as strategies to 
increase the energy efficiency of 
development . 


cl 


Implications 


-Such a strategy will likely me 
bureaucratic and cultural resi: t 


-Parking bays would eliminate 
concerns, and the municipality 
ownership of the standard right 
for access by emergency vehicles 
snow clearing. 


-Reduced pavement widths would 
be granted as a development it 
for projects which conform to 
PATH I or PATH II. 


Description 


) City attempts to reduce 
Telated commuting by allowing 


ater home occupations. 


DAVIS, CALIFORNIA 


Evaluation 


-This ordinance is a performance standard 
which sets minimum levels of performance 
for home occupations rather than listing 
specific types. 


-The application for home occupations is 
handled by the planning staff. 


-This is another example of a concept 
that enables (rather than regulates) 
residents to undertake an energy- 
conserving practice. 


-Home occupations have the potential to 
reshape our neighbourhoods while promot ing 
energy efficiency: e.g., reduce the 
embodied energy of transportation system 
requirements, reduce transpsort fuel 
consumption, facilitate mixed land 
use, and reduce the need for massive 
work centres built and maintained for 
24 hours while utilized for 7. 
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Implicat ions 


-The barriers are cultural and insti- 
tutional. 


-Hamilton should modify its present home 
occupation prescriptive standards and 
adopt a performance approach such as: 


i) only one non-family person may 
be hired. 


ii) products cannot be sold from 
home. 


iii) no more than 25% of any one 
floor of the residence is to be 
used for the business. 


-Performance standard approach does not 
limit the range of possible home 
occupations but, rather, limits aspects 
that could cause nuisances. 


Description 


(1977) City adopts ordinance which 
requires increased levels of landscaping 
for all new commercial developments, as 
well as multi-family and commercial 
paired parking lots to reduce space 
heating and cooling, and provide a 
more comfortable pedestrian environment. 


DAVIS, CALIFORNIA 
Evaluation 


-Proposed commercial developments must 
provide a landscaping plan that details 
vegetation location, species, and shading; 
proposed landscaping must cover at least 
10% of the site. Proposed commercial 
and multi-family paved parking lots must 
be 50% shaded by tree canopy within 15 
years of the issuing of building permit. 


-These shading and landscaping measures 
were adopted for hot summers to reduce 
the excessive use of air conditioners. 
The required shading levels for commer- 
cial and multi-family paved parking lots 
to provide a more comfortable pedestrian 
environment merits consideration but, in 
view of the fact that Hamilton summers 
are not terribly hot, the increased 
development and maintenance costs may 
outweigh any aesthetic or energy gains. 


-Such landscaping measures are most ap- 
plicable to very low density develop- 
ment where there is ample land for 

them to be employed. In a typical 
Hamilton neighbourhood development, the 
placement and form of the buildings 
themselves dictate the micro-climate. 

The use of landscaping (aside from the 
obvious, i.e., ensuring that conifers do 
not shade south glazing) to modify micro- 
climate conditions is unproductive at the 
proposed plan review stage; until expe- 
tience dictates otherwise, the judicious 
Placement of vegetation to increase energy 
efficiency can only be made after con- 
struction. 
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Implications 


-This report recommends that s| 
jection plans for all natural 
made features be required as part 
development approval. 


-Landscaping principles are conte 
this report and should be enco 
part of a total ecological app: 
energy efficiency. i 


-Presently, landscaping is often < 
condition of subdivision, or site 
plan approval, for aesthetic a 
Teasons. Aside from the obv: 
and don'ts" regarding vegetat. 
ment, it is recommended that a 
in the Official Plan "have re 

the energy efficient design of le 
scaping. This will suffice until. 
effectiveness of landscaping to 1 
energy consumption is further exp 


Description 


City integrates yard projec- 
s to allow the greater use of sun 


The City nullified existing 
S$ and prohibited future 

tions banning the use of clothes- 
and also required all multi- 
residential developments to 
facilities and space for 

r clothes drying. 


City requires all homes to 
o-fitted to specified energy 
ervation standards before they 

n be sold. 


DAVIS, CALIFORNIA 


Evaluation 


-De-regulation or the removing of 
barriers are relatively non- 
controversial issues that 
Promote energy efficiency; 
easily implemented without 
negative implications, and may 
be supported without detailed 
studies and quantitative 
calculations. 
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Implications 


-Promoting the use of clotheslines is a 
sound concept and the City should ensure 
that there are no prohibitions against 
their use at the neighbourhood level. 
However, actively mandating the use of 
clotheslines is too paternalistic, and 
inappropriate for Hamilton's environ- 
ment. 


Requiring that homes conform to energy 
conservation standards is an excellent, 
although stringent, strategy. This 
would also have to be a Provincial re- 
sponsibility similar to automobile 
certification. 


~Architectural design is not within a 
municipality's jurisdiction. 


Description 


(1979) The City deregulated fence 
set-backs to prevent interference with 


passive solar heat gain. 


DAVIS, CALIFORNIA 
Evaluat ion 


-The new provision does not require more 
administrative time as a standard has 
simply been changed, not added. 


-This ordinance does not guarantee that 
fences will be placed in a way that 
will permit solar access. Since this 
amendment is enabling, rather than 
prescriptive, any energy savings depend 
on the resident, or developer. 
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-To ensure the effective use of 


Implications 


-This strategy applies more to 
large estate lots and Spani 
architecture, and is not appr 
for Hamilton's neighbourhood 
ment or overall energy strati 


-Hamilton experience shows t 
residents opt to locate fe 
illegally, to maximize pri 
Adoption of the Davis ordi 
affect the value of the lot 
a resident's preferred fence 
Placement. Singling out 
scaping features is a ret 
solution to the protection of 
access. ae 


solar heat gain in new neig 
development , Hamilton shoul 
Solar Envelopes as well as 
guidelines of PATH I and PAI 


Description 


978) County Council amended its 


ordinances to permit the 
opment of underground homes as 
nent dwellings in all areas. 


DOUGLAS COUNTY, KANSAS 
Evaluation 


-Traditional zoning and development 
regulations do not even consider the 
potential development of underground 
homes and often restrict dwellings 
below grade. 


-There is a wealth of knowledge and 
demonstrations expounding the benefits 
of underground homes, but little has 
been accumulated in Canada. 


The psychological and cultural barriers 
against such development are presently 
too strong to encourage neighbourhood 
construction of this kind. Even Douglas 
County has yet to receive an appli- 
cation for development consideration 

or approval. 


Implications 


-Hamilton can begin to reduce similar 


barriers by permitting the development 
of underground, extensively bermed, or 
permanent dwellings below grade, in 
specific areas of new neighbourhood de- 
velopment through amendments to the Of- 
ficial Plan and Zoning By-law. 


Amendments would not encourage, merely 
enable. Such a low key approach would 
be compatible with this strategy's low 
priority for action. 


Description 


(1971-77) A new resource community 
in the Sub-Arctic introduced concepts 
that resulted in a number of energy ef- 
ficient features: 


-Gross density of 65 persons/hectare 
(26 persons/acre) . 


-Created a continuous five and a half 
storey building about one kilometre 
long to screen the community from 
winter winds. Coniferous trees were 
also retained to shelter structures. 


-Climate controlled pedestrian access 
to community facilities. 


-Comprehensive walkway system, and 
the use of "T" type intersections. 


-A variety of housing designed with 
energy efficient features. 


FERMONT, QUEBEC 
Evaluat ion 


—Compact densities decrease area and 
capital demands for public services 
and rights-of-way. This provides 
additional reductions in funds needed 
for maintenance, landscaping, policing, 
etc. 


-The mixed use building creates a "wind- 
shadow" that reduces infiltration and 
loss of heat. Analyzed wind patterns de- 
termined: street design for optimal dis- 
semination of snow; low pitch roofs mini- 
mize snow loading; southern exposure 
helps diminish snow buildup. 


-The mixed use building incorporates 
residential, education, shopping, and 
recreation facilities. Functions are 
located according to their lighting and 
heating requirements, i.e. shopping on 
the windward side and education on the 
protected and naturally lit side. 


-Compact design encourages pedestrian 
movement. Sidewalks on the south side 
of roadways facilitate snow melting 
and free the north side for storage. 
"T" type intersections minimize stop 
signs. 


-Building Design includes: electric 
space heating, passive solar gain, 
vestibules, and garages that extend 
beyond the house to minimize driveway 
length, cost and snow removal. 


Cant, 


Implications 


-Fermont has 2.3 m per person of pt 
rights-of-way, only a quarter t 
conventional town of similar size. 
translates into a savings of $8,0f 
(1976 dollars) in capital costs 
adoption of compact urban form 
creased densities can offer simil 
savings in Hamilton. 


-Via model simulation, the wind 

ing of buildings by other build 
an excellent design strategy as | 
shadow patterns are considered. 


-Fermont's windscreen building/m 
use concept may be directly incor 
for use in Hamilton's neighbourho 
planning of multi-purpose co li 
centres. 


-Snow storage and drifting are nol 
major a design consideration in 
"T" type intersectio 
cause of their perpendicular angle 
preclude winding streets and fac 

increased densities with solar ac 


-As in Hamilton, the design of dw 
in Fermont responded to demands 
dents who preferred to live ind 
homes. Hence, the conventional 
form was modified to increase en 
ficiency. 


Description 


] County adopts zoning and 
ficial Plan amendments to remove 
latory barriers to encourage 
eased density development to 
cilitate energy efficient land use 


ing. 


KING COUNTY, WASHINGTON 
Evaluation 


-Townhouses are now permitted uses in any 
residential zone. 


-The approval process for townhouse devel- 
opment has been hastened. 


-The maximum density for single-family 
zones was increased. 
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Implications 


-In Hamilton, present to near future 
market conditions will continue to 
promote single-family detached dwellings 
and provide little impetus for the 
development of medium to high density 
housing; unfortunately, consumer values 
and energy efficient neighbourhood 
Planning are in conflict, for single- 
family detached housing is the most 
energy inefficient form of develop- 
ment . 


-Not unlike underground housing, the 
active encouragement of increased 
densities to facilitate energy 
efficiency would become a most 
contentious issue perceived by the 
general public and development 
industry as being out of step with 
reality and vested interests; such an 
approach would receive little political 
support. 


-However, a low-key, sub-optimal 
approach for Hamilton would be to remove 
development barriers prohibiting 
increased densities to enable, not 
necessarily encourage, such development 
at a later date when they are once again 
desired. 


MONTGOMERY COUNTY, MARYLAND 


Description Evaluation Implications 
il encourages mixed land use -A series of planning zones were desig- -This concept is applied to existing and 
opments to promote energy nated to promote energy efficient mixed built-up areas rather than low density 
cient planning through official land use developments, one of which, neighbourhood development . 
policy statements and zoning the "transit station zone", was specif- 
inances. ically designed to encourage the devel- -Promoting mixed land use neighbourhood 
opment of multi-family housing within developments to achieve energy effi- 
ing ordinances dictate mixed land easy walking distance of public transit. ciency is a long-term energy saving 
in designated areas to minimize This zone also permits: churches, li- strategy. 
travelling distance between braries, museums, galleries, rest homes, 
dential, commercial, and indus- rooms for rent, various commercial uses -A similar strategy for Hamilton would 
1 developments. such as dry cleaners, laundries, con- not require increased regulation as 
venience stores, doctors' offices, etc. developers are aware of the benefits 
gained from a degree of mixed land use 
-Few land uses are strictly prohibited. in neighbourhoods. It is the location 
Instead, development proposals submit and content of the mixed land use that 
a compatibility study for evaluation. facilitates energy efficiency. 


Cc-20 


Description 


(1980) City adopts by-law to 
require an "Energy Use Statement" as part 
of the approval process for industrial, 
commercial, and residential development 
of 25 units or more. 


OTTAWA, ONTARIO 
Evaluation 


-The by-law promotes energy efficient 
development by establishing a quasi- 
measuring device which is available 
for public scrutiny hence, subtly 
encouraging the builder to consider 
energy efficiency. 


-The by-law does not provide the 

authority to approve or reject develop- 
ment proposals on the basis of their 
energy requirements; many municipalities 
presently reject development proposals 
because of water, pollution, compatibility 
restrictions, etc. 


-The by-law provides for the collection 
of energy data necessary for comparison 
purposes and the eventual creation of an 
energy audit system. 


Depending on the energy provisions to be 
included in the "New Building Code", such 
a by-law may be redundant . 


-The by-law required precedent setting 
provincial legislation in order to be 
legally effective. Resistance to 
adoption was negligible. 


-A similar, although more 
comprehensive, concept is the 
energy impact assessment which 
is common in the United States. 


Implications 


-Ottawa has pioneered an excell 
planning tool that should be a 
Hamilton as a supporting by-le 
PATH I and PATH II. 


-Faithful compliance to the = 
by-law is of some concern, in 
our incentive package will re 
hopefully encourage compliar 


-With this strategy a propose 
projects energy use can be 
compared with the energy use 
alternatives such as selecti 

another site, utilizing passil 
solar heat gain or altering 
street pattern. Comparing 
alternatives highlights the 
relative magnitude of the pro. 
energy use or the degree of 
energy inefficiency. 


Description 


79) The City amended its sub- 
sion code to require solar orientation 
reduce exposure to sunlight of at least 
per cent of the buildings in order to 
vent summer overheating. Although man- 
in nature, the possibility of a re- 
on in developable lots is compensated 
Ny an accompanying reduction in road 
‘ight-of-way widths (18 to 15 meters). 


PORT ARTHUR, TEXAS 
Evaluation 


-This ordinance has received consider- 
able municipal, developer, and consumer 
acceptance; four projects have since 
been approved with 86 per cent of the 
lots properly oriented. The ordinance 
is easy to adopt and implementation 
is checked by placing templates on the 
plan of subdivision. 


-The City discovered that its development 
requirement that side lot lines be 
perpendicular to streets had to be 
deleted. 


-Exceptions are required where the 
orientation is infeasible due to 
property size, configuration, 
surrounding development, existing 
features, circulation, servicing, or 
substantial monetary loss. 


G-e2 


Implications 


-A similar strategy should be incorpor- 
ated in both PATH I and PATH II. In 
PATH I, ensure that the provision re- 
lates to building orientation primarily 
and lot and street orientation secondly, 
as this allows greater flexibility 
in design and more accurately assures 
solar access without further reg- 
ulation. 


-The development incentive of reduced 
Tight-of-way widths should be changed 
to reduced pavement widths, as our 
latitude requires present right-of-way 
widths to ensure solar access. 


Description 


(1981) Richmond develops a zoning 
amendment which allows for an increased 
floor-area ratio when the proposed build- 
ings derive more than 40% of their annual 
thermal requirements (heating, cooling, 
service water heating) or more than 30% 
of their annual total energy requirements 
6 sgl eR sources (wind, solar, 
etc.). 


RICHMOND, BRITISH COLUMBIA 
Evaluation 


-This is an excellent incentive to 
encourage developers to include 
energy efficiency in their designs; 
for the initial cost increase, if any, 
for the adoption of energy efficient 
measures is more than offset by the 
incentive to build bigger buildings. 


Implications 


-This strategy should be adapter 
and attached to the list of ine 
tives offered to developers who: 
proposed projects comply with 
PATH I or PATH II. 


-The success of this strategy i 
Hamilton is largely dependent 
interpretation and enforcement c¢ 
the proposed Energy Use Asse: 
By-law. 


Description 


7) Council adopts a resolution 
procedure to encourage developers to 
gn streets and lots for solar orient- 


ough the developer is not required 
|} meet the provisions of the resolution, 
ining staff suggests changes to provide 
or better orientation. If the developer 
s to comply, planning staff may recom- 
| to planning committee that changes be 


SACREMENTO COUNTY, CALIFORNIA 
Evaluation 


-The voluntary nature of the approach 
has had limited success. 


-Planning committee seldom imposes 
resolution on developer; as they are 
not legally binding: if he hasn't 
complied already, chances are he 
has no intention of doing so. 


-The resolution erroneously 
encourages lot orientation 

which does not necessarily facili- 
tate proper building orientation. 


Implications 


-As can been seen, a Council policy 
coupled with a development incentive 
(i.e. Port Arthur's) is necessary to 
promote optimum building orientation in 
proposed developments which do not 
require subdivision approval. 


-Voluntary measures ensure only limited 
success; this is especially true if the 
approval bodies are not committed to 
energy efficiency. 


Description 


(1977) County Council requires 
that all new subdivision development be 
designed with the long axis of lots 
within 22.5 degress of true north, 

to facilitate the use of passive 

solar energy by assuring a southern 
orientation. 


SACREMENTO COUNTY, CALIFORNIA 
Evaluation 


-The full resolution allows for gener- 
ous exceptions; hence, there have been 
no problems with implementation. 


-As previously discussed, the regulation 
of lots by themselves does not assure 
souther orientation; this is true for 
most individual or ad hoc efforts. 


Cx25, 


Implications 


-Due to the variation of housing 
densities, topography, shading, 
is inappropriate to adopt a s. 
regulation. For instance, thi’ 
would create huge frontages for 
any street that approaches a 
cardinal orientation, vastly i 
direct and embodied energy requir 
of that particular neighbourhood. 


use of passive solar energy, 
should design neighbourhoods via 
proposed Solar Envelope, the r 
Use Assessment, PATH I and PATH I) 


Description 


981) The State has recently 

eveloped a rating system to assist 

ilders and house buyers to assess 
relative energy efficiencies of 

single family houses. The method 

ines conservation measures and 
gns points according to each 

7 "s energy saving potential. 


ST. PAUL, MINNESOTA 
Evaluation 


-The point ratings are both minus and 
plus, depending on the degree to which 
the rated measure is considered to be 
better or worse than the measure that 
is recommended. 


-Total scores deviate from a recommended 
level of energy use, indicating those 
homes which require greater or lesser 
amounts of energy. 


-Provision is also made in the system 
for evaluating the economics of the 
conservation measures. 


Implications 


-This rating system has not yet been 
officially adopted by the State. 


-Actual rating of homes to determine 
relative energy efficiencies is a 
Provincial jurisdiction. Federal and 
Provincial agencies are currently de- 
veloping standards for rating. 


-This concept is similar to the study's 
recommended PATH approach, where con- 
formance to energy conservation mea- 
sures is not rated but incentives are 
granted depending on the degree of con- 
formance. 


Description 


(1978) County adopts a by-law 

which requires the use of solar hot 
water heaters in all new development 

in un-incorporated parts of the County 
in order to reduce energy use. The 
County, in good faith, awards developers 
with priority approval of their 


proposals. 


SAN DIEGO COUNTY, CALIFORNIA 
Evaluation 


-Planners undertook detailed surveys, 
evaluated several cost-benefit studies, 
and closely liaised with all affected 
parties. 


-Principal opposition to the by-law came 
from the development industry which 
argued that the free market would force 
the utilization of solar technologies; 
essentially, Council agreed, but felt 
an extra "push" was needed to hasten 
adoption. 


-This strategy is probably the strongest 
identified, for it requires developers 
to provide an energy conserving tech- 
nology at substantial front-end cost 
which is reflected in increased housing 
prices. 


-In the San Diego area, there was already 
substantial use of solar water heaters, 

a thriving solar industry, a strong solar 
lobby at the State and Federal level, and 
the use of solar as an alternative to 
conventional water heaters is economically 
attractive. 
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Implications 


-In Hamilton: solar hot water 
are limited to a few demonstra 
jects, the Canadian solar i 
but a fledgling in comparison 
active solar lobby is waning 
economics of solar hot water 
for residential purposes is 
tive. 


-Such a strategy is not recommend 
Hamilton; strategies such as 

be correctly perceived as preci 
unviable attempts that receive 
political or legal support. ~ 


-The priority approval aspect of 
strategy is an excellent incen 
offer developers to conform 
"Energy Efficient Design Cr: 
Although development is at 
Hamilton, an explicit stat 
Council offering to "bend- 
wards" for well planned energ 
efficient development will be 
as cost-saving incentive. 


Description 


(1978) The County adopted a by-law 
and amended their subdivision design code 
to require the protection of solar access 
for all new subdivision lots in order to 
facilitate the use of solar energy systems. 


SAN DIEGO COUNTY, CALIFORNIA 
Evaluation 


-Subdivisions must be designed so that 
each lot will have 9 m2 of space, 
Taised 3 m above the ground, that 
receive direct sunlight during the 
period each day when the sun is 45° 
east and west of due south; buildings 
are then sited within this solar access 
zone. 


Developers must show cause for not meet- 
ing requirements, e.g. topography creates 
extremely long shadows. 


-Over 8,000 single family lots have been 
reviewed for compliance, in only a few 
cases were the requirements not met. 


-Although compliance has been virtually 
assured since it is a condition of 
approval, the municipality has had 
difficulty in developing an efficient 
method for checking proposed plans for 
solar access. . 
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Implications 


-This particular solar access 
primarily developed for use w 
solar systems; Hamilton's so 
provisions would be direct 
at ensuring passive solar 


-Hamilton's solar access st 
corporates the principles d 
"Planning for Low Density —— 
foproaen as well as the 
cies of this report, e.g. 
lopes, Slope Orientation 
PATH I, and PATH II. 


Description 


(1976) Seattle Trust and Savings 
mk initiated a loan program allowing 
borrowers to negotiate an energy conser- 
ation 30-year mortgage with 20 per cent 
at one quarter per cent below the 
arket rate, compared to the conventional 
year mortgage requiring 25 per cent 
( at the market rate. Further loans 
‘or home improvements, automobiles, boats, 
te., are all offered at an annual per- 
age rate three quarters below prime. 


SEATTLE, WASHINGTON 


Evaluation 


-To quality for the energy mortgage loan, 


the property must meet at least 20 or 25 
points (depending on the value of the 
house) out of 48 on an energy conserva- 
tion list developed by the bank. The 
list provides, for example, five points 
each for adequate ceiling, wall or floor 
insulation, five points for storm windows 


or double glazing or one point for plastic 
sheeting over windows, one point for fire- 


place damper integrity, and five points 
for solar heating. 


No maximum or minimum amounts are set. 
Developers can pre-qualify entire sub- 
divisions by adhering to the bank's 
energy conservation criteria. 


The energy home improvement loans also 
depend on the home's qualifying for at 
least 25 points on the list, while the 
auto loans require that the car pur- 
chased have an Environmental Protection 
Agency rating of at least 25 miles a 
gallon on the highway. Boat loans 
qualify if the vessel is wind-powered 
or meets the bank's standards for engine 
efficiency. 
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Implications 


-This financing concept has had consider- 
able success and should be adopted in 
principle and promoted by the City. 


-This concept taps the expertise, pro- 
cedures and resources of existing fi- 
nancial institutions and does not rely 
on the creation of untried lending 
schemes, increased government regula- 
tion, or require taxpayer subsidized 
loans. 


-Barks and trust companies benefit 
through increased market exposure and 
expansion into the mortgage and con- 
sumer loan sector where returns are 
better than for other similar term 
investments. 


-The reduced prime and down payment are 
justified by the fact that the home is 
less of a liability due to lower oper- 
ating costs. 


-Development risk is not increased as de- 
velopers may now incorporate energy 
saving features generally at a higher 
front end cost that is not reflected by 
increased down and monthly payments. 


-Developer arranged mortgages facilitate 
purchase and further decrease develop- 
ment risk; development risk is directly 
proportionate to prices. 


-This concept is a direct purchase 
incentive to home buyers who desire the 
benefits of energy efficient dwellings, 
for they are not penalized by increased 


yments and are rewarded a Te- 
Beet arise on subsequent fee 


Description 


(1976) Zoning provisions contain 
development incentives, where 
developers are given bonuses if they 
comply with local development policies 
such as energy efficiency. 


SIOUX CITY, IOWA 
Evaluation 


-This approach to energy planning relies 
on private marketing decisions, rather 
than enforced regulation to implement a 
municipality's development policies. 
Regulation is not increased. Both the 
municipality and developer benefit. 
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Implicat ions 


-A list of development incentive 
prepared as a part of this stud 
should be adopted and attached 
"Energy Efficient Design Cri' 
I), and the "Energy Efficient 
mance Standard" (PATH II). 

incentives may be applied, at 

cretion of Council, to a propost 

of neighbourhood development, c 

on the degree of conformity to 

PATH I or PATH II. 


Description 


(1975) Windsor offers density bonuses 
d reduced parking standards to con- 
vertors of residential dwellings to 

fice and multi-family, if the projects 
ire near shopping, bicycle/foot paths, 
ind public transit. The town also 
requires that all new neighbourhood 
development be located within 1/2 mile 
f schools and 1 mile of public transit. 


oth these measures are intended to 
luce the use of private automobiles, 
omote mixed land use, increase 
sities, and facilitate the use of 


WINDSOR, CONNECTIQUT 
Evaluation 


-The requirements and incentives are 
contained in the zoning by-law. 


-The by-law has been very effective in 
promoting energy efficient development 
without creating a burden on the 
planning/approval process. 


-Both Windsor's and Boulder's stra- 
tegies relate the location of new 
development/re-development to its 
proximity to existing development. In 
this respect they strongly encourage 
“infilling" and subtly promote energy 
efficiency through incentives, rather 
than increased regulation. When a 
strategy promises only limited energy 
savings, but adds to government costs 
or the price of development, it should 
be given a low priority. 
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Implications 


-Council should adopt a list of develop- 
ment incentives which may then be 
granted according to the degree of con- 
formity to either the "Energy Efficient 
Design Criteria" (PATH I), or the 
"Energy Efficient Performance Standard" 
(PATH II). 


Description 


(1980) Woodstock was the 
first Ontario municipality to re- 
view its zoning by-law to ensure 
maximum energy efficiency in new 
developments. As part of an over- 
all review to update its zoning 
by-law, the study aims were to en- 
sure that the zoning by-law does 
not prohibit or discourage energy 
efficient development, and to 
recommend policies which will 
facilitate such developments. 

The specific topics that the study 
was asked to cover included the 
effects of the zoning by-law on 
solar access, allowances for 
structures such as windmills and 
solar collectors, and parking 
standards. 


WOODSTOCK, ONTARIO 
Evaluation 


-It is suggested that solar access be made 
a condition of subdivision agreements, and 
that site plans be required to illustrate 
shadows cast at various times of the year. 
Density bonuses could be offered for com- 
pliance. 


-Municipalities could ensure solar access 
through by-law provisions that require: 


1) east-west oriented streets; 


2) a two storey maximum building height 
in residential areas; 


3) nine metre rear yards. 


-Other suggested by-law changes related to 
solar access were: 


1) greenhouses, vestibules, and enclosed 
porches should be permitted as yard 
encroachment s; 


2) revisions could be made to yard set- 
backs to allow for key lotting; 


3) heights of accessory buildings should 
be limited to 10 feet, to prevent 
overshadowing of buildings located 
to the north. 


-Solar access maps also were prepared by 
consultants and indicate areas most suited 
to solar access protection. 


-Recommendations were made to reduce the 


size of parking aisles and stalls to con- 
form to C.M.H.C. guidelines. 
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Implications 


-A comprehensive review of the 
by-law to examine those aspect: 
mitigate against energy efficie 
a valuable although monumental 
The cost of such a review dictal 
it only be performed as part of 
zoning by-law update. 


-Hamilton should adopt the stra 
solar access be made a condit 
division agreements, and tha’ 
be required to illustrate 
terns for various times and da 
degree of shading should not | 3 
proval at this time. 


-Many of the Woodstock reco 
dealing with solar access are 
in the City of Hamilton's 
Planning for Low os 


sophis cation in this ati 
ever Envelopes (page 37). — 


-As a condition of draft plan 
division and site plan appro 
site potential for solar ene! 
lization should be indicated 
slope analysis (page 27). 
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Energy Efficient Design Criteria Checklist 


Appendix D 


Aformation presented in this appendix is intended to provide developers 
cipal administrators with practical guidelines for the adoption of 
efficient measures in planning, designing, and constructing 
ourhood development. Most, if not all, of these guidelines may be 
brated in the various land use control strategies described in Part Five. 


its educational value, developers must complete the Checklist in 
to be considered for PATH I incentives. Developer's desiring 
s, but opting for the performance approach of PATH II, may use the 
s to facilitate attainment of the energy standards. 


administrators would use the Checklist to determine a particular 
proposal's degree of conformance to the guidelines; work with the 
to suggest energy saving improvements; and establish a basis for 
incentives. As noted (page ....), the potential energy savings of 
elopments will not warrant the granting of incentives. In such 
is the checklist could be used for design consideration only or become 
s for approval. 


list is divided into the following headings: 


Site Selection 
Site Preparation 
bdivision Design 


SITE SELECTION GUIDELINE 


SATISFIED 
SATISFIED 
PARTIALLY 
SATISFIED 
SATISFIED 


MOSTLY 


NoT 


- Select a site which: 
1) Possesses a high air quality to enhance natural ventilation. 


ii) The longer axis of the site is oriented in a general east-west 
direction. 


iii) The site possesses a general south-facing slope, or extensive flat 
areas of less than five per cent. 


- Analyze micro-climate conditions, noting monthly air temperature 
fluctuation, hours of sunshine, heating and cooling degree days, average 
precipitation and wind speed/frequency/direction (Ecochart Analysis). 


- To facilitate solar access, determine a composite shadow plan (December 21 
$e ae 21) for all existing on-site and adjacent natural and man-made 
eatures. 


- Analyze existing topography noting highest and lowest points 
characteristics of vegetation, water bodies, as well as orientation and 
argles (steepness) of all slopes. 


TION 


lize the operation of equipment for grading, demolition, clearance of 
ing natural and man-made features. 


ile cleared trees for firewood when practical. 
pile topsoil for landscaping. 


natural on-site drainage techniques for storm water management 
Swales, percolation basins, etc.). 


the topography of the site to facilitate energy efficiency (e.g. 
ite south facing slopes, conserve mature trees, etc.). 


SATISFIED 


> 
yy 
=) 
=) 
oT 


MOSTLY 
SATISFIED 


GUIDELINE 


PARTIALLY 
SATISFIED 


NOT 


SATISFIED 


GUIDELINE 


SUBDIVISION DESIGN 


SATISFIED 
SATISFIED 
SATISFIED 


Q 
fa 
H 
fy 
n 
H 
& 
a 
n 


MOSTLY 


- Design lots that are wider and shallower, elongated in an east-west 
direction, maintaining the total lot area and useable open space, but 
increasing southetn exposure. 


- Set uniform rear yard setbacks for north entry units and uniform front yard 
setbacks for units with a south entry. 


- Provide wide sideyards on north-south streets to avoid shadowing problems 
between adjacent buildings. 


- Allow for slightly greater frontage on north-south streets to permit sun 
penetration into second story windows and to minimize the blockage of sun 
on the south face by garages. 


- Utilize zero lot line type development to facilitate optimum placement of 
structure on lot. 


- Where houses must be oriented east-west on a north-south street: 
1) angle lots so that major facade faces south 
11) angle east and west facing windows to the south 
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Place windows on east and west facades to take advantage of solar 
gain 


use unusual lot configurations to maximize southern exposure 

provide southern exposure for the second storey. 

e the use of lots on south facing slopes by placing structures 
together without interfering with solar access. 


lots and/or structures to provide south-east to south-west exposure. 
tion with a 15 degree variance off due south is a general rule of 


© compact designs as they are more efficient than sprawling ones. 


the use of common walls, floors, and ceilings. Attached units are 
y efficient than detached units because there are fewer exterior 
rough which to lose heat. 


medium and high density development in mixed land use areas in high 
y centres and nodes, or as buffers along major transportation routes. 


Q 
H 
hy 
yn 
H 
& 
< 
un 


MOSTLY 
SATISFIED 


GUIDELINE 


PARTIALLY 
SATISFIED 


SATISFIED 


APPLICABLE 


GUIDELINE 


SATISFIED 
SATISFIED 
PARTIALLY 
SATISFIED 


MOSTLY 


FULLY 


Utilize cluster type development. 
Utilize centralized heating systems for medium and high density land uses. 


‘peas bicycle paths and walkways which are segregated from vehicular 
traffic, protected from cold winds and shaded from summer sun, and which 
offer residents a convenient alternative to road transport. 


Ensure the site has convenient access to, or the proposed plan provides 
for, the necessary services and facilities with the following maximum 
distance criteria: 


Developed Neighbourhood Park 5 minutes 
Public Transit Stop 5 minutes 
Schools 5 minutes 
Local Shopping Facilities 5 minutes 
Library 5 minutes 
Day Care Centre 5 minutes 
Recreational Facilities 5 minutes 
Fire, Police, Ambulance Response 4 minutes. 


Design local and minor local streets in an east-west orientation with a 
maximum variance of 15 degress off due south. 


GUIDELINE 


SATISFIED 
SATISFIED 
APPLICABLE 


a 
3] 
H 
by 
173) 
& 
a 
a 


SATISFIED 
PARTIALLY 


MOSTLY 


ze local and minor local street pavement widths. 


dwellings on lots to consider micro-climate effects such as wind, 
relatively large amounts of heat are lost by transmission and 
tration. 


squander the potential of southern orientation by using a dwelling 
gned to take advantage of passive solar gain. 


open spaces, hazard lands, environmentally sensitive areas, and 
-y corridors to buffer residential areas and protect solar access. 


that the greatest possible number of buildings receives 100 per cent 
wall solar access between 9:00 and 15:00 on December 21. 
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opes and earth berms to partially bury building in order to reduce 
SS. 


e the most efficient road, water, sewer, and utility infrastructure 


GUIDELINE 


| 


SATISFIED 
SATISFIED 
SATISFIED 


FULLY 


Use ponds, water fountains, grass and tree covered open spaces, etc. to 
reduce ambient outdoor air temperature around buildings. 


Use snow and earth berming to deflect wind, snow, and noise. 
Do not situate buildings in cold air sirks. 


Place buildings to effectively direct winter winds away from buildings and 
direct summer breezes into them. 


Locate taller buildings to the north of the site and perpendicular to 
winter winds. 


SS SS Ta a ee ee sa ve 


i 
i] 


IGN 
. GUIDELINE 


APPLICABLE 


SATISFIED 


a 
I 
H 
& 
n 
H 
& 
& 
a 


SATISFIED 
PARTIALLY 
SATISFIED 


MOSTLY 


e bedrooms on the eastern sides of homes as in summer they have the 
evening temperatures and receive morning sunshine year-round. 


activities and spaces which are heat producing, of low occupancy, or 
low lighting on the north sides of buildings. 


e activity and living areas on the south sides of buildings as they 
urally warmer. 


ly align partitions of a building along a north-south axis to 
‘tate convection and radiant heat transfer. 


1 overhangs to shade windows in summer and permit the entry of sun in 


heated area by not heating garage, storge, and other similar 
_ Design homes with open floor plans that have minimal or no hall 


inefficient rambling shapes that increase volume and surface area to 
floor area ratios. 
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Draw composite shadow patterns (June/December, 09:00 - 15:00) for proposed 
building(s). 


Increase density (less gross floor area per person) to reduce the overall 
size of the building and yearly energy consumption per capita. 


Locate screening in the form of walls or the placement of garage or 
exterior storage rooms on the north and west sides to act as buffers 
against winds. 


Incorporate massive masonry elements such as floor slabs and fireplace 
enclosures which act as heat sinks absorbing sunlight passing through 
southern windows during the day and radiating heat into the living space at 
night . 


Place furnace and fireplace chimneys in an internal central location to 
maximize heat transfer from these sources. 


Locate hot water heaters closest to points of use such as kitchens and 
bathrooms in order to minimize the length of the hot water pipe. 


Locate chimneys and fireplaces on interior walls to allow radiation of heat 
_ within the building and to isolate it from exterior wall heat losses - 
design fireplaces using glass doors, fresh air intakes and heat exchangers. 


SATISFIED 
SATISFIED 


MOSTLY 


FULLY 


GUIDELINE 


PARTIALLY 
SATISFIED 


SATISFIED 


NoT 


e rectangular floor plans to provide optimal surface to volume ratio 
reduces detrimental heat losses and gains, as well as reducing 
struction costs. 


ne hours and radiation data for design of passive or active solar 


building with minimum north exposure. 


the length of the building to the south to optimize solar gains in 
r and reduce summer cooling. 


> more and larger windows and other openings in the building envelope 
We south facade and fewer and smaller windows on the north, east and 
‘acades. f 


lding configuration and wall arrangement (horizontal and vertical 
) to provide self shading and wind breaks (based on wind charts or 
model testing). 


‘applicable, increase heat gain due to solar radiation on walls and 
by using a dark-coloured finish having a high absorbancy. 


Q 
eI 
H 
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yn 
H 
& 
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MOSTLY 
SATISFIED 


GUIDELINE 


PARTIALLY 
SATISFIED 


SATISFIED 


APPLICABLE 


Use reflective surfaces such as sloping white ceilings to enhance the 
effect of natural lighting and increase the yearly energy saved. 


Use corridors as heat transfer buffers and locate against external walls. 


Locate building entrances and windows on downwind side and provide wind 
break. 


Provide all entrances with airlocks. 


Where sloping roofs are used, face them to south for greatest heat gain 
benefit in the wintertime. 


Adjust the configuration of the building to allow natural cross ventilation 
through occupied spaces. 


Ensure that garage placement does not result in a loss of * south wall solar 
access. 


For lots on the north side of east-west streets, locate the garage ahead of 
the house toward the street and set the house back on the lot to the rear 
of yard so that the garage does not consume part of the southern wall. 
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Q 
fy 
H 
fy 
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MOSTLY 
SATISFIED 


GUIDELINE 


PARTIALLY 
SATISFIED 


SATISFIED 


the roof of the garage to reduce the shadow cast on the south facing 
is and to reflect the sun's rays onto south facing walls in the winter. 


iminate mechanical air conditioning by using physical devices to 
ipulate and cool. : 


buildings with a maximum pitched roof and minimum wall area on the 
rd side of buildings. 


s (awnings, overhangs, etc.). 


ease densities and reduce exterior exposure by consolidating units 


houses on north side of street with an entry and outdoor living 
ce to the south; design houses on the south side of a street with an 
fy on the north and outdoor living area on the south. 


Ss, fences, buildings, etc. serve to provide wind protection, increased 
ation, shade, reflective surfaces, heat sinks, and generally to 
the micro-climate. 
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- Incorporate the atrium design in buildings. 
- Concentrate glazed areas on the south side of buildings. 


~ Service all dwellings with natural gas where practical. 
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heat loss from windows, consider one or more of the following: 
Use minimum ratio of window area to wall area. 
Use double glazing. 
Use triple glazing. 
Use double reflective glazing. 
Use minimum percentage of the double glazing on the north wall. 
Manipulate east and west walls so that windows face south. 
Allow direct sun on windows September through March. 
Avoid window frames that form a thermal bridge. 


electric ignition in place of gas pilots for gas burners. 


natural illumination in areas where effective when a net energy 
ition gain is possible vis-a-vis heating and cooling loads. 


de exterior reflectors at windows for more effective internal 
tion. 


D-I6 


a 
a 
H 
fy 
a 
H 
& 
Pa 
a 


MOSTLY 
SATISFIED 


GUIDELINE 


PARTIALLY 
SATISFIED 


SATISFIED 


APPLICABLE 


Locate insulation for walls and roofs and floors over garages at the 
exterior surface. 


Insulation: 
- Minimum - Building Code 


- Optional - Calculation based on whole year 
temperature profile. 


Insulate basement and crawling spaces. . 
Construct exterior walls, roof and floors with high thermal mass. 
Place vapour barrier on the warm side of insulation). 


Ensure airtight design and construction of doors, windows, and other 
openings. 


Avoid cracks and joints in building construction to reduce infiltration. 


Avoid thermal bridges through the exterior surfaces. 
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ute the heating and cooling load based on heating/cooling degree-day or 
other method. 


ne lifestyle costing. 


ide vestibules and airlock with self-closing weather-stripped doors to 
e them from the stairwells and elevator shafts. 


| all vertical shafts. 

heat parking garages. 

e advantage of natural daylight within the building and reduce 
tical energy consumption, consider the following: 

Increase window size but do not exceed the point where yearly energy 


consumption, due to heat gains and losses, exceeds the saving made by 
using natural light. 


Locate windows high in wall to increase reflection from ceiling, but 
reduce glare effect on occupants. 


Control glare with translucent draperies. 
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d) Provide exterior shades that eliminate direct sunlight, but reflect 
light into occupied spaces. 


Use permanently sealed windows to reduce infiltration. 


Where operable windows are desirable, use windows that close against a 
sealing gasket . 
For natural ventilation, consider the following: 


a) Adjust building orientation and configuration to take advantage of 
prevailing winds. 


b) Use operable windows to control ingress and egress of air through the 
building. 


c) Use stack effect in vertical shafts, stairwells, etc., to promote 
natural air flow through the building. 


If electric heating is contemplated, consider the use of heat pumps in 
place of direct resistance heating; by comparison they consume one third of 
the energy per unit output. 
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ider a selective lighting system in regard to the following: 


Reduce the wattage required for each specific task by review of user 
needs and method of providing illumination. 


Illuminate tasks with fixtures built into furniture and maintain low 
intensity lighting elsewhere. 


Provide timers to automatically turn off lights and vents in remote or 
little used areas (laundry and bathroom). 


the use of light colours for walls, floors, and ceilings to 
e reflectance, but avoid specular reflections. 


r the ceilings or mounting height of luminaires to increase level of 
tion with less wattage. 


der use of greater contrast between tasks and background light ing, 
as 8 to 1 and 10 to 1. 


lamps with higher lumens per watt input. 


decorative flood lighting. 
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Direct exterior security lighting at entrances and avoid illuminating large 
areas adjacent to building. 


Consider switches activated by intruder devices rather than permanently lit 
security lighting. 


If already available, use street lighting for security purposes. 
Use deeper studs to increase the wall cavity for additional insulation. 


Substitute rigid insulation materials in place of sheathing to achieve 
higher and more uniform R values without increasing wall thickness. 


Use higher density insulation batts within standard wall studding. 
Insulate and weatherstrip the access hatch to the actic. 


Use a ratio of east-west length to north-south length of slightl eater 
than 1:1 to 2:1. ‘G si ; ee 
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id moderate size buildings since larger scale ones take longer to cool 
n and heat up due to indoor-outdoor temperature differences. 


construct spaces which project outward from the general perimeter of 
building as they exhibit high surface area to volume and are therefore 
ally undesirable. 


der switches activated by intruder devices rather than permanently lit 
‘ity lighting. 


ady available, use street lighting for security purposes. 
er the use of a total energy system integrated with all other systems. 


heat pumps in place of electric resistance heating and take advantage 
favourable coefficient of performance. 


energy efficiency of all applicances. 
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~ Deciduous trees are sited to provide shading in summer and solar access in 
winter. ‘ 


- Species and size of deciduous trees are analyzed to account for the bare 
branch shading effect . 


- Coniferous trees of substantial size and extent are used as shelter belts 
to deflect and reduce winter winds. 


-~ Coniferous trees are sited to ensure solar access to buildings. 
- Vegetation is used to channel and enhance summer breezes. 
- Vines are used on brick, stone, and concrete walls. 


- Grass, plants, or other ground cover used against buildings rather than 
pavement . 


— €xterior walls and/or roof are covered with earth and plantings to reduce 
heat transmission. 
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ide shading devices are used to shade major window areas from 10:00 
to 5:00 p.m. during summer months. 


ferous trees of substantial size and extent (two to three rows in 
ered formation) are used as shelter belts to deflect and reduce winter 


ferous trees are located so as not to block solar access to buildings; 
ed up-wind at a distance of 1.5 to 2.0 times the building height. 


cover is used instead of pavement on ground surfaces adjacent to 
and west walls to reduce glare and reflected radiation. 


s to be used for street trees or for shading of parking areas should 
the following characteristics: 

deciduous 

cover at least 50 per cent of the paved area at maturity 

be long lived (over 60 years) 

grow high and spread wide naturally 
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v) do well in urban environments -. tolerant 


vi) require little maintenance 


Plant additional trees on the lots with the type and size of tree to be 
submitted to the municipality for approval prior to planting. 


Require landscaping about a building to be cup-shaped, opening toward the 
south. 


Require a landscaping plan which details type, height, location, and shadow 
projection for all landscaped features. 
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Shadow Templates 


Appendix E 


The shadow template set is the simplest tool for 
determining the size and direction of shadows cast by any 
natural or man-made object. 


With no section drawing required, the set can be used for: 


1. The design and evaluation of development proposals, 
Plans, landscape and architectural designs, and even 
interior layouts. Shadow templates make possible the 
quick determination of shadows from the nearest hour 
after sunrise to the nearest hour before sunset on the 
21st day of every month. 


Formula: Shadow Length = Height x Coefficient 


2. A determination of the height of the object, if the 
length of the shadow is stipulated. Thus, we can 
arrive at the permissible height of adjacent 
structures, trees, the height and size of an overhang, 
sunscreen, and also arrive at the desirable size and 
shape of windows, skylights and other openings and 
architectural features. 


Formula: Height = Shadow Length Coefficient 


USE OF SHADOW TEMPLATES 


Mero CONSTRUCTION OF 
FIND THE SHADOW OF A 3Metre HIGH POLE YRUE NORTH SEE 


AT 09.00; 10.00; 11.00; 12.00; 1300; PAGE 114. 
14.00; AND 15.00 HOURS. 

DATE: DECEMBER 21 ST 

LATITUDE: 43 DEGREES NORTH (HAMILTON) 

SLOPE: 0% (FLAT LAND) 


STEP I: 


SELECT THE CORRESPONDING TEMPLATE be 
(LE, DECEMBER 21) 


STEP 2: 
hs ge artes 2. See ty he ee 
STEP 3: OBJECT (ILE. 3 metre POLE), MAKE SURE THE POSITION 9 
SEE FIGURE 3, THE NORTH POINT OF THE PLAN COINCIDES WITH j 
NORTH POINT OF THE TEMPLATE. 
STEP 4: 


MULTIPLY THE HEIGHT OF THE OBJECT 
BY THE APPROPRIATE COEFFICIENT ON THE 
TEMPLATE PROVIDED FOR EACH TIME 
PERIOD, FOR EXAMPLE ' 

AT 09.00 HOURS SHADOW OF OBJECT EQUALS 
HEIGHT OF OBJECT TIMES COEFFICIENT, 
(3mx 4,628 = 14.48m) 


) . 
REPEAT THIS PROCESS FOR ALL OTHER 
TIMES. 


STEP 5: 
REMOVE THE TEMPLATE. 


STEP 6: 
SEE FIGURE 4. 3B, TO TRANSFER ALL SEVEN LINES INDICATED ON THE TEM— @ JOIN ALL SEVENLINESON THE PLAN TO THE CENTRE 
ATE (UPPER EDGE OF ACETATE) ONTO THE PLAN THAT THE OBJECT AND MARK CALCULATED SHADOW LENGTHS 
. re POLE) IS DRAWN ON, MAKE A MARK BET — RESPECTIVE LINES |.£. 09-00 HOURS: -14.48m, 10-00 
OF TEMPLATE AT THE APPROPRIATE LINE “1 9.23m, 11-00 HOURS -- 7. 39m, 12-00 HOURS -~ 


13-00 HOURS -- 7.39m, 14-00 HOURS--9.23m, AND 
HOURS ©: 14.48m. 


CONSTRUCTION OF SHADOWS AT FOUR NOMINAL SLOPES 
(NORTHERN , EASTERN, WESTERN AND SOUTHERN) 


CONSTRUCT A COMPOSITE SHADOW OF A |O METERS HIGH 
POLE AT 0600 - 1600 HRS. 

DATE: JUNE 2i ST. 

LATITUDE : 43° N. (HAMILTON) 

SLOPE ; 5% NORTH 


| 


~<—— WEST sLoPE 7 EAST SLOPE ——> 


SOLUTION 
STEP | SELECT CORRESPONDING TEMPLATE 
(JUNE 21 ST, 43°N. LATITUDE) 


STEP 2 OVERLAY THE CENTRE OF TEMPLATE ONTO 
THE CENTRE OF THE OBJECT (10 METERS POLE) 


STEP 3 TRANSFER TIME/AZIMUTH LINES ON THE PLAN. 


STEP 4 MULTIPLY THE HEIGHT OF THE OBJECT 
(10 METERS) BY A COEFICIENT. NOTE EACH 
HOUR (TIME /AZIMUTH DIRECTION) REQUIRES O% SLOPE 
DIFFERENT COEFICIENT. Crtar) 
FOR EXAMPLE : 
TIME SLOPE % 
1200 5% DOWN 


1100 
1300 3% DOWN 


0800 5 
1600 O% (FLAT) 1-308 


0600 ° 
1800 1% UP 3-399 


CONNECT ENDS OF CASTED SHADOWS AS IN 
PREVIOUS TASKS. 


HAMILTON SHADOW TEMPLATE SET IS APPLICABLE FOR ANY CITY LOCATED BETWEEN 42°N AND 44°N LATITUDE 
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HEIGHT = SHADOW LENGTH = COEF. 
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